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Fader for auditory research, electronic switch 

avoids audible transients .............++0+0+- TF85 
Hearing aid types, diagnosis ...........-.+see0- TF43 
High-intensity sound system ............seeeee- RD64 





Jan 20 61 


Mar 24 61 
May 19 61 
May 19 61 
Mar 31 61 
Apr 21 61 


Jul 8 60 
May 19 61 
Apr 28 61 


Jan 27 61 
May 5 61 
Nov 4 60 


May 12 61 
Dec 2 60 


Dec 2 60 


Oct 28 60 
Nov 25 60 
Dec 9 60 
Mar 24 61 


Apr 7 61 
Dec 2 60 
Mar 17 61 


Oct 14 60 


Mar 3 61 


Feb 17 61 
May 26 61 


Feb 3 61 
Jan 6 61 
Jul 15 60 
Mar 3 61 
Jul 8 60 


Jan 13 61 
Aug 26 60 
Oct 21 60 
Oct 28 60 
Dec 9 60 
Apr 7 61 


Jul 29 60 
May 12 61 


Dec 16 60 
Jun 23 61 


Jan 13 61 
Jan 6 61 
Nov 11 60 
Sep 2 60 


Aug 5 60 
Jul 22 60 
Jan 13 61 
Mar 24 61 
Feb 10 61 
Nov 11 60 
Jul 29 60 
Nov 4 60 
Apr 14 61 


Jun 16 61 
Sep 23 60 
Oct 7 60 
Aug 26 60 
dun 9 61 


Dec 9 60 
Jun 23 61 
Jul 1 60 


JULY 20, 1961-ELECTRONICS BUYERS’ GUIDE 








Loud 























, elec high-fidelity ...... TF49 
Organs, musical, survey of types ............... BF40 
Phonograph advances shown at hi-fi show ....... BF53 
Radio reception a-m, improved by broadcast 

CI Sei denwavdnbsictesecevesics RDB 

Reverberation trend in stereo ..........eeeeeeee BF45 

Sound system for 8-mm home movies ............ TF6l 

Speaker, aluminum-coated plastic ..............+ BF25 

Speaker has flat plastic diaphragm............+. BF24 

Stereo fm shown at Parts Show .........sceseee BF30 

Stereo and white noise dental analgesia ......... BF49 

Stereophonic compatible system for tv broad- 

casting, double-carrier suppressed sideband 
CONTIN wc nccvcccccsceccsceseccccssceccs TF71 
Stereo standards sought by EIA ................ EN9 
Transceiver, helmet, a-m transistor radio, blanks 
carrier flight deck noise with noise-actuated 
agc operated by pickup microphone ........... TFS? 
Tuning-fork audio filter tuned by varying 
electromagnet coil current ............0seeeee TF 
Tunnel diode wireless f-m microphone (CT6 
PEP CREN cacchcutecihuarectekuadadedeseas TF93 
A , hearing aid diag WBE cccccccccce TF43 
Auto engine d test progr by 

magnetic tape recorder with velocity correction... TF74 
Auto ignition spark pump .............. 0c eeeeee EN1l 
Auto traffic control and guidance system .......... TF109 
Auto traffic analyzer uses Doppler principle ....... RD92 
Auto traffic control communications TF81 
Auto traffic monitor, infrared... .. 2.0.6.0 ..000000e CM94 
Automatic beacon radar identifies aircraft ......... TFS7 
Automatic frequency contro! with reactance trans- 

DI nokta cdeentnivccuecest sacstecwudseuss TF 
Automatic test equipment checks missile systems .. TF74 
Automatic welder for thin foils .........csceeeeeee TF48 
Automatically controlled heart-lung machine . TF91 
Automobile electrical system tester ..... BF22 
Automobile radiophone, sun-powered ........ . EN 
Automobile speed radar: drivers countermeasures ... EN11 
Automobile parking market for ultrasonics and 

SU as Vickcacriddks te kierauiesasdcecad BF18 
Automobile performance predicted by computer ..... RO71 
Automobile traffic control systems .............005 BF22 
Automobile (Biuebird racer) telemetry system ...... TF70 
Automobile testing telemetry system .............. TF57 
Autopilot system for missiles, micromodular ....... TF60 

B 
DAE, CD GI Sone incecctvssnscevdsécences RD82 
Ballistic accelerometer, microwave ..............+ TFs 
* Balun feeds printed spiral antenna................ TFS 
Bandpass coupler design chart ...........00ee00e ERS76 


Battery, rechargeable, for space CM108 





Batteries, ammonia standby for space ............. CM98 
Battery powered converter runs multiplier phototube TF51 
Battery, rechargeable, 10-year ..............00065 EN11 
Battlefield surveiliance, Army ..........00.e+e00 BF40 
* Beacon radar identifies aircraft ............ TFS? 
Beacon, gated diodes pulse transmitter . . .. TF72 
Beacon, missile, optical tracking. ..............+- TFSs 
Bearings, cryogenic, for gyros and motors ......... BF30 
* Beryllia heat sinks for transistors ..............++ TF76 
Biasing grounded grid amplifiers ............00005 TFSO 
Biasing transistors for uniform gain............... TFT4 
* Binary-from-Gray code converter ..........0+ee-005 TFS6 


Binary adder, microcircuit 





BIOPHYSICS 
Animal-machine analogies indicate random 

recognition not practical ..........cseeeeeeee RD136 
Artificial neurons discussed at Wescon.......... BF123 
Artificial neuron shows analog-memory char- 

I aicincsescwedessdasecaveatincaas EN 
Biochemical fuel cell uses bacteria enzyme...... ENS 
Biomedical lab, projects at lowa State U ........ BF30 
Computer equipment and R&D survey............ SR63 
Diagnostic medical instruments and measuring 

QOCRMIGQUES GUIVBY 0 ccc cccccccccccconcccccccs TFA 
Hematocrit measures red blood cell concentration 

SIG is isn vetevcasenecestvcosniaes TF53 
Perceptron study findings ...........eseeeeeeee EN11 
Perceptron, artificial nerve network, learns to 

recognize patterns and letters ..............+ TFS6 
Probe hypothalmus temperature control . -». EN 
Prosthetic devices for deaf and blind, review of 

pertinent body sensing processes .. TF43 
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Survey of probes, transducers and equipment used 


















in study of living matter and man ............. SR53 
USSR researches brain’s processes ... ENll 
* Bistable circuit, transistor, of ring counter . . TRS 
* Blind person’s guidance devices ...........eese0 TF43 
Blood analyzer counts red cells .........+eeeeeees TFS53 
Blowers, cooling, selection factors ............+++ TF127 
Bluebird racer’s telemetry system ...... pieatapees TF70 
Boat electronics market show ........6.0sseeeeeee BF26 
Bolometer, thermistor, infrared detector ........... TF82 
Bootstrap generates logarithmic sweep ............ TF6O 
Braille reading machine talks ...........-.-eeeeee ENll 
Breadbording techniques, d-c to ubf..............+ PT142 
BRIDGE CIRCUITS 
Bridge circuit rates d-c amplifier ............... TF55 
Bridges, off-balance, for measurement and con- 
trol; basic design equations ............eee TF52 
Capacitance bridge measures liquid level........ TF 
Capacitance intruder alarm, transistorized, has 
Capacitor-potentiometer bridge ..........-..++ TF65 
Diode bridge detector in semiconductor pulse- 
Clamping and storage circuit. .........-...+5- TF 
Dual thermistor bridge controls oscillator output 
in t-f power meter ..... 2... cece cece eeeeeeeee TF64 
Full-wave bridge rectifier ...........0-eeeeeeee TF133 
Hematocrit measures red blood cell concentration 
Opp When BEER ons ccc ccccicccccccncccccceses TFS3 
Microwave bridge, plasma measuring ...... eo Tren 
Motor speed control regulators, d-c supply ....... TF104 
Oscillator of transistorized wave analyzer uses 
diodes as voltage-sensitive capacitors in 
bridge to alter frequency .......0.esceeeeseee TF68 
Paramagnetic coating thickness tester’s diode 
GE Sa ctkcietbedscsdeeneduddcananas TF48 
Thermal regulating bridge of power supply ....... TF9 
Thermistor servo, strain-gage bridges ........... TF52 
Tunnel diode curve tracer is stable in nagative- 
CUNNING cc ccc ccnccdccscocsccsccess TFT 
Wh bridge, , photocell 
SOR NEES cc asccccccccsccvescsscvcesees TF78 
BROADCASTING 
(See also Communications) 
Britain halts radio-tv developments pending 
Study of stereo and Color .... 2... 2. cece eeeee EN9 
Cambodia to get tv network ...........ceccecees BF12 
Canadian opposition to color tv .........ceeeees BF12 
Color-tv system uses filter wheel, two vidicons .. EN9 
Communist China’s “big leap’’ program is 
closing technological gap fast ..............- BF32 
Computers analyze election retums ............. BF30 
Congress legalizes tv booster stations .......... wol4 
East Europe forms tv net ° BF12 
Engineering performance of six compatible f-m 
stereo broadcasting systems proposed by 
National Stereophonic Radio Committee toFCC TF85 
FCC approves vhf-tv translators ...............- BF42 
FCC considers uhf-vhf tv channels ............. EN11 
FCC fines station for too high power ..........++ ENS 
FCC finances vhf-tv tests .........-.-cceeeeeee BF42 
FCC reorganization to speed hearings ........... EN9 
Hartford pay-tv station considered by FCC ....... wol4 
IRE-PG Broadcasting symposium hears about 
computer control of tv switching, new logging 
and recording methods .........cscscecceeees BF40 
Japan finances tv stations .............eeceeeee EN1L 
Japan gets five color tv stations ............... BF13 
NAB Conference, exhibits of f-m stereo ....... . BFS 
NAB protests FAA tower contro! claim .......... EN1I 
Network installs news alert system ............. BF47 
Overseas tv grows fast ...... 0.2... ccccceeeenee wol4 
Pay tv may lift consumer sales ............00005 BF26 
Pay tv trial starts in Hartford ...............005 EN 
Pay tv system, closed-circuit, coin-operated ..... TF4&9 
Radio reception a-m, improved by broadcast 
STE COE ooo cecccccccccesecessecccce RD86 
Stereo approval creates new f-m market.......... BF32 
Stereo system, f-m radio, approved by FCC .. EN9 
Stereocasts begin in Arabia. ..........ccsceeees BF46 
Stereophonic compatible system for tv broad- 
casting, double-carrier suppressed sideband 
Wansmbtted ..cccccccccccccccccccccecescccce TF71 
Stereo standards group reports ............ee00s EN11 
Stereo systems proposed by NSRC to FCC ........ BF32 
TV gear used to cover political convention ...... BF30 
Tv satellite net seen in 1960’s ...........eeceee EN9 
Two-color tv sidelined, stereo system proposed .. BF49 
Unf tv tested by FCC in New York ............5+ BF22 


* See Abstract Section for further details 
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Voice of America seeks mobile station .......... EN? Feb 3 61 
Voice of America buys 12 transmitters BF43 Oct 28 60 
Weather radar findings displayed by tv broad- 

casters in stormy regions ............seeeeeee BF38 Sep 30 60 

BUSINESS 
(See also Foreign Electronics, Government, 

Import-Export, Management, Marketing, Market 

Research, Military, Research & Development, 

Sales) 

Air Force complains of improper pricing by con- 

tractors; conference is planned............+.+ BF30 Aug 19 60 
Antitrust action against component makers ....... EN9 Mar 17 61 
Bank document handling automated May 5 61 
Banks buy data processing Mar 17 61 
Bill would increase defense competition ......... WO14 Mar 24 61 
British banks adopt U.S. magnetic ink 

characters for checks ..............eeseeeeee BF27 Jan 27 61 
Business support of colleges (editorial) ......... 47 May 5 61 
Business equipment show, new products ......... BF26 Apr 14 61 
Calcul , desk, solid-state, $500 ............ ENS Apr 28 61 
Californian electronics industry helps local 

economy as aircraft industry sags ............ BF36 Nov 4 60 
Check-handling systems tested by Federal 

Cdn oss diane cssaneccecéiccaces BF35 Oct 7 60 
Computer technical and business survey ......... SR63 Apr 28 61 
Computer quotes stock prices ........-....s0005 EN11 Nov 11 60 
Contract jon and renegotiation ....... BF32 Dec 2 60 
Court invalidates tape patent .................. EN1L Aug 5 60 
Data systems featured at business show. BF40 Nov 25 60 
Distributors’ volume to double by 1965 .......... MR22 May 12 61 
EIA considers reorganization ..........0.+eee0+ BF26 May 26 61 
EIA discusses small business problems ......... BF46 Aug 26 60 
EIA protests tariff drop ...........ceeeeeeeceee wOl4 Sep 16 60 
EIA reports 42 firms failing ..............seeeee EN9 May 26 61 
Electronics in Europe: special report on business 

conditions and technology .......--+.+seseeee SR65 Jun 9 61 
Electronics market 1960-70; survey o! ales of 

all products, marketing methods and planning, 

international trade, financing and investment... BF73 Jan 6 61 
European expansion by US companies, lists US- 

GUN GME dace cccciciccsicceccssvecscees BF30 Oct 28 60 
Exchange buys stock quote system ............. BF25 Feb 361 
Executive pay in electronics higher than general 

industry, tied to sales ..........ccceeeeeeere BF32 Sep 23 60 
FCC ruling spurs business microwave. . -+» BF4&5 Nov 18 60 
Federal Reserve Bank wants magnetic check sort- 

ing automation solution ............ceeeeeees EN11 Sep 30 60 
Field engineering is profitable ............++++- BF26 Apr 28 61 
Finance seminar details role of banks, account- 

ants and venture captial firms .............+.+ BF40 Dec 9 60 
Handicapped workers win acceptance ........... BF37 Sep 16 “0 
industrial R&D spending ..........cceceeeecens EN11 Sep 16 60 
Instrument firms sponsor exhibition ............. BF38 Jui 8 60 
international financing firm formed. ............. EN1] Sep 9 60 
Japanese subsidiary of U.S. firm to make com- 

CU, CURIE io navn cetantncsicceenna BF40 Sep 23 60 
Kennedy administration’s attitude toward taxes, 

ONG0S GRIT, GHEE cn cciccecsvcseccacedccs WOl4 Dec 9 60 
Lawyers discuss computer usage ............... ENS Mar 31 61 
Loran, sonar, radiotelephone, autopilots, radar in 

commercial fishing vessels ............00s0++ BF34 Dec 23 60 
Manual on R&D budgeting ..........scceeeeeees BFSO Dec 9 60 
McGraw-Hill’s 1961 forecast Nov 25 60 
Minimum wage determination seen for tube and 

semiconductor employees .............csee0es EN11l Sep 2 60 
Mutual funds buy more electronics stocks ........ BF26 Feb 24 61 
National Stock Exchange opens .........+..0+55 BF38 Sep 16 60 
Nationwide net may link data processing systems EN9 Dec 2 60 
Office Equipment Manufacturers Institute to de- 

velop logic, system standards ..............++ EN11 Sep 23 60 
Overseas tie-ins of U.S. firms ...........eeeeeee BF48 Jul 22 60 
Patent legislation opposed by EIA.............- EN11 May 5 61 
Patent liaison with USSR sought ............... ENS May 26 61 
Patent policies: no change seen .............+.- WwOl4 Mar 10 61 
Presidential election, sales impact............. EN9 Nov 18 60 
Prices for electronics firms mount as buyers com- 

pete; buyers develop finding techniques ....... BF36 Jul 15 60 
Printer, electrostatic, for check sorter .......... EN1]l Sep 9 60 
Proprietary rights under defense contracts ....... BF35 Jul 15 60 
Propritary rights protection proposed by Pentagon WOl4 Dec 2 60 
Purchasing department organization, personnel 

GRRE 65 ccticn dni dee vecenecdcnccecss BF28 May 5 61 
Quatity contro! improved by incentive fund....... BF45 Jul 22 60 
Sales representative problems . . .. BF4&4 Dec 9 60 
Semiconductor patents exchanged ............... EN Jan 27 61 
Small company management problems ............ BF32 Jan 20 61 
Small producers ask federal risk indemnity ....... EN11 Mar 24 61 
Space, defense costs seen rising ............++. MR24 Oct 28 60 
Standards lack hampers R&D ...........cceeeeee RD74 Aug 26 60 


R67 








Stock exchanges, new listings ................. BF20 
Survey of new computing and data transmission 
systems; business purchasing slows in 1960... BF30 


Survey suggests R&D key to growth 
Tape producers, a new one ......... 
Tax on knowhow agreements weighed 
Tax reform would up capital spending ........... EN9 





Value analysis cuts costs BF22 
Value analysis programs, vendor rating.:......... BF22 

Value engineering instruction to be issued by 
DUE. cs cas Ghsewesunnenneseeeasbebeonue wol4 
Vendor rating techniques ...........cesseeeeees BF26 
Venture capital attracted to electronics ......... EN9 
* Butterworth tascaded amplifiers ..............++s TF60 

C 
CABLES 

Cable analyzer, automatic ....................- PT91 


Coaxial cable, test and equipment calibration 

methods recommended by USASRDL........... TF100 
Coaxial filter design, microwave ..............- ERS94 
Comparator trouble-shoots short production runs of 





SR BAO CHING 6. oisiss civ sccicincaccesses PT88 
Compressed air draws sieeves over bulky cables PT76 
NE CANN DINE Sev ccinscnswncsaasacs EN11 
Harness molding via tape wrap ............00 PT75 

* Magnetic probe identifies cable wiring .......... TF51 
Modified wire stripper strips coaxial cable . . PT82 
Plastics improved for space gear ............+++ CM72 


Plastic tubing heat-shrinks ..............s.000 
Sea cable reduces crosstalk ...... 








Transmission line test technique 
* Transmission methods tabulation 
Wire and cable, Teflon insulation types . CM68 
Wire harnessing methods ...........sseeeeeeeee PT84 
Wire harnessing techniques ..............+++0+- PT104 
* Calibrator, servo null ratio .............. TF52 
* Calliscope, radar computer output display ......... TF75 
PTO GIPUCER Ws 005s ncn ceccesccseesssinss TF101 
Camera, tv, transistorized; design techniques, 
PEE Seksnnaviedassseceeuperncasssessenses TF72 
Capacitance change indicates liquid levels ........ TF66 


Capacitance, distributed, of wideband inductors, 
graphical determination ...........ssssseeeeees ERS70 






Capacitance intruder alarm, transistor............. TF65 
Capacitances measured by off-balance bridge ...... TF52 
Capacitor discharge explodes wire..............++ TF43 
Capacitor discharge forms metals..............+.+ BF30 
CAPACITORS 
Birdbanding tracks capacitor quality ............ ENS 
Capacitor leakage tester ..............seseeeee PT104 
Capacitor energy-storage bank design ........... TF58 
Capacitor winding machine, automatic........... PT72 
Ferroelectric, voltage-variable ................. TFS84 
High-oxide aluminum cermet stacked or wound foil 
capacitors operate at 500 C.................. CM76 


Long-term leakage measuring technique ......... TF102 


Microminiature types and R&D ................. SRI7 
* Modulators, cascade phase and ssb amplitude; 
design with voltage-variable capacitors ..... TF56 


Paddiewheel capacitor, variable, of mechanical 


Polarized electrolytic reduces size ... 





Semiconductor variable capacitors make small 
Signal-seeking, remote tuner for radios ...... = 

Sonar thumper, capacitor discharge ... 

Standards, capacitor, kit .. 

I NEE Racccncaresacchneb nese 

Teflon, quarter-mi| metallized film 

Thin-film multilayer networks 





Voltage-variable capacitors in series-resonant 


circuit form square-wave oscillator ........... TF% 
* Carrier phase reversal transmits digital data over 
TURPNEND WARS oc cccccvscccnccscnnsesessscsce TF56 


* Cascode circuit improves agc of transistor i-f 
IND 6000 vncaweccescacciovnevecseepewsss 





* Cavities, reflex klystron 


Cavities, broadband, microwave ...............++- TF% 
Ceramics, abrasives rub on solder coat............ PT72 
Ceramics, superdense ferroelectric and piezoelectric, 

have improved properties .............eseeeeeee CM86 

* Character writer, radar computer output ............ TF75 

Character reader, nonscanning ..........ssesseee- TF115 
Check-handling systems tested by Federal Reserve 

DN ciieuatucsweseterasaekanarebeemalesbie BF35 
R68 
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* Chopper-stabilized operational amplifiers ......... 


* Clipper generates square waves 


* Code comparator, aircraft radar beacon 
* Code converter, Gray-to-binary ........-s+eeseeeee 
* Code translator, digital ...........secscceeceeees 


Chokes, r-f, ferrite toroids improve performance 


Chopper, flasher, development reported............ 
Chopper, photoconductor, of d-c amplifier.......... 
Choppers, type and uses . 
Chronistor, electrochemical elapsed time indicator . . 
Circuit applications of field effect transistors ...... TF132 
Citizens band equipment design .. 





* Clamp circuit is adjustable ......cccccccccscccces 


Clamps, voltage, Circuits ........cccescccccccscce 


Clippers, series; design nomograph gives component 

values; design formulas ..........-.+eeeeseeees ERS72 
Clock, atomic, hydrogen maser . . 
Copa cuntinel Ghai «ono s scascccvcscccceccecess 


* Closed circuit transmission methods ...........-++ 


Clutches, types and uses ..........seseeeeees 
Clutter simulated by ringing bank of crystals 


* Coaxial filter design, microwave ..........+++e00+ 


Coaxial resonators, helical, design ............++5 


Code, teletypewriter, detector ... 
Codes for pay tv transactions ............-seeeees 








* Coherance tester, pulse signal ...........-.+see0e 
Coil, tuning fork filter, frequency adjusting .. TF66 
Combining transistors with tunnel diodes .......... TF56 
COMMUNICATIONS 
(See also Microwave, Broadcasting, Telemetry, etc.) 
Able Space Navigation Network controls space 

probes up to 70 million miles away ........... TF43 
Active and passive satellite systems for global 

Communications and tv .........+.eeeeeeeeeee BF40 
Advent communications satellite ............... ENS 
Air Force automatic data acquisition net ........ BF24 
Air Force to get fast data link net BF37 
Army systems testing ................04. ¢ BF38 
ATT ready to build communications satellite..... EN9 
ATT request to FCC for private microwave band 

for space communications experiment opposed 

ip I IEE 5 divi wad savinnndceanessess BF35 
British get 100 calls on one phone line.......... BF30 
Broadband communications seen essential for 

military; new system sends many waveforms ... BF30 
Carrier phase reversal transmits digital data over 

Cpbapteaht CNRS. oc ccccccccscccccesvcsoceees TF56 
Code translation and data transmission system, 

Navy missile ranges ..........seeeeseceeeees EN11 
Coincidence detector with fixed and moving ferrite 

core memories compares teletypewriter code, 

SURNUNOE WOE 545 5csedssckcwswevectunds TF66 
Combat operations center for NORAD ........... EN11 
Communications satellite joint venture proposed.. EN9 
Communications satellite sought ............-++ EN9 
Communications satellites proposal, NASA ...... wol4 
Computer equipment and R&D survey............ SR63 


Counter aids teletype routing (CT6 May 19) ...... RD120 





Courier communications satellite, others ........ wol4 
Courier communications satellite system ........ BF38 
Courier communications satellite system ........ BF44 
Courier satellite system details ...........+..+- BF26 
Data communications by telephone .........-...+ BF33 
Defense Communications Agency centers ........ EN11 
Diphase transmission carries 50,000 bits ........ EN11 
Echo 1 communication satellite ..........+.++0- BF38 
Echo || may heraid passive relay chain.......... EN9 
EIA to supply private microwave data .. EN9 
Se I SN wikns scnecdesbanssewkewnas SR65 
Exchange buys stock quote system ............ BF25 
Exotic communications systems discussed....... BF24 


FAA postpones 50-Kc deployment ....... 
FAA transmits weather data at 850 wpm 
FAA tries transatlantic scatter..........-+200+ 
Facsimiles transmitted via meteorbursts......... 
FCC authorizes moon-bounce tests ............. EN9 
FCC defends space-frequency actions . 





FCC hears space communications proposals ..... 
FCC telecommunications net.......... 





Frequencies alloted for space research 
Geoelectric and geomagnetic activities affect 


COMMMICRUONS ooccccccscccccccscocccconcs SR53 
Global! scatter system reflector orbiting belt of 

needles as tuned dipoles ...........--sseeeee BF43 
Global X-band communications .............++-+ BF51 
Groundscatter propagation research indicate 

feasibility of non-great-circle paths........... TF74 
Haystack and West Ford projects .........-.+0+« BF34 


* See Abstroct Section for further details 
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Haystack ground system contracted ............. EN9 
Highway traffic control communications ......... TF8l 
infrared communications range is 20 miles ....... EN9 





lonospheric research program 
lonaspheric storm studies show alternate routes 








may penetrate Arctic blackout ............+.+ BF35 
Japan considers stratosphere balloon relay ...... EN9 
Japan-U.S. cable planned for 1964 ...........+++ EN9 
Japanese phone net, 2,700-channel ...........-+ BF30 
Lofti satellite reflects vif .........cseeeeeeeeee EN9 
Low-error data communications code - END 
Maser, optical pulse may give 10 million-channel 

Communications liNks ..........cceeeeeeeeeee BF38 
Masers, solid-state, principles and applications.. TF58 
Mercury space project ground system............- BF30 
Meteor burst communications, antennas .......... TF40 
Mexico-U.S. telephone-tv net.........seeeeceeee BF35 
Microwave relay network spans U.S. ............ BF29 
Montana-Alaska microwave system............++ BF43 
Moon bounce communications hard to jam ........ BF34 
Moon bounce made by hams ... «+. BF34 
Moon may have dense ionosphere ..........-.+++ EN11 
Moon studied as passive relay .............++5 BFS6 
Moon used as passive microwave relay, showing 

feasibility of satellite relays ............0006 BF31 
Multipath fade rate recorder ...........seceeenes RD8S 
NASA may make satellite communications 

SOURIS Es TIMID 5 ig. dk cwctsrisadccecceens EN11 


Nationwide net may link data processing systems EN9 











NATO building largest tropo scatter net ......... BF30 
Navy plans data system linking ships ......... . BF30 
Needle belt, orbiting, project ..........ssseeees EN9 
New agency slated to take control of defense 

communications in March, 1961..............- wol4 
Pacific scatter system completed .............+- BF39 
Plasma studies may aid space communications 

(author’s correction, CT6 Sep 2).............. RD70 
Portable command center for submarines ......... EN11 
Pulse generator to encrypt messages ............ TF56 
Quantum electronics conference explores 

Submillimeter waves .........sseeessceeesees BF30 
Radio teleprinter signals through earth .......... EN1l 
Radiophone, automobile, sun-powered ........... EN11 
Railroad microwave market expands ............. BF26 
Railroad installs 30-channel system ............ BF29 
Railroads use electronics to cut costs .......... BF35 
Relay satellite budgeted by NASA wol4 
Relay satellite program details.............004. BF29 
Satellite and scatter communications discussed at 

Global Communications Symposium ........... BF31 
Satellite communications cost $250 million ...... EN11 
Solar flare after communications blackout puts 

solar storm theories in doubt . . RD128 
Solar-powered twt for microwave communications 

satellite wa none aae tee tee BF46 
Space communications frequency allocation 

PPOPOEMS 6a ccccccvcccscccccsacccsecs BF26 
Space frequency allocations study by JTAC...... EN1I 
Space electronics, national symposium .......... BF38 
Subway trains use transceivers ..............005 BF48 
System to coordinate Navy tactical and 

communications data ...........seceeeeeeeees EN11 
Tactile communications recievers ..........0+55 EN1l 
Tactile hearing aids, communication TF43 
Telegraph messages automatically routed by 

electronic switching system ..........+..005 BF46 
Telephone central office system uses photo- 

graphic memory, tv techniques .........-..+. BF45 
Telephone dialing error preventer.......... .... END 
Telephone switching center, electronic.......... EN11 


Transceiver, infrared communications (CT6 Apr 7) TF177 





Transceiver, a-m, transistor, helmet .......... TF57 
Transistorized microwave radio gear ............ EN1L 
Transmission methods tabulation TF64 
Transmission rate adjusted to specific channel 
conditions........... nubeceeddievedarcessese EN11 





Troposcatter net for Philippines .............. . BF21 
Troposcatter net links U.K. to Africa ........... BF37 
Ulf subsurface propagation study ............... EN11 
Ultraviolet detector tube gain 110 db.... TF52 
Underground transmission tried in granite........ EN11 


Underground communication with I-f signals 
through earth and along surface, effect of 
ionosphere, equipment design 

Variable-bandwidth microwave system 


Variolosser, automatic gain-adjusting amplifier 
compensates for speech-level variations in 


telephone transmissions ...........5-.ceee0es TF103 
Vehicular Communications Conference .......... BF50 
Vif studied with lightning generator ............. TFS3 
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Vif to reach Polaris submarines ...............+ BF34 
* Commutator simulator checks telemeter............ TF43 
COMPARATORS 
Analog d-c voltage conversion for frequency 
COMPRISE 2 occ cccccccccccccccccccccesccece TFT4 
* Code comparator, aircraft radar beacon .......... TF57 
Coincidence detector with fixed and moving 
ferrite core memories compares teletypewriter 
Code, recognizes words ..........-eeeeeeees TF66 
* Comparator, d-c voltage, uses transistor as 
regenerative circuit switch ......c0..eeseeeee TF 
Comparator trouble-shoots short production runs of 
CMSA GRO CHG ooo ce ccccccevcecccecosss PT88 
Comparator tests pulse tubes without cro calibra- 
CE AE CII oo. ccnvcncdaccccesececss RDI 
* Epitaxial and conventional transistor comparator TFS2 
* Phase measured at high frequency TF54 
Phase-comparison tracking system TF6l 
* Time-compression for digital correlation ......... TF191 
Voltage regulators, d-c, transistor; differential 
amplifier comparison elements .............5- TF62 
COMPONENTS 
(See also specific components) 
Advanced product planning of components ....... Cm132 
Component lead cutters and formers ............. PT70 
* Computer equipment and R&D survey............ SR63 
* Dot component packaging ..................204 TF 182 
EIA microminiaturization committee . . Cm89 
* Electronics market 1960-70, survey............- BFT73 
Electromechanical devices survey .............. SR57 
Embedding materials, inorganic, 300 C-plus...... Cm122 
Encapsulating with epoxy tubing ..............+ CmM110 
© European developments .........sseceeccsesees SR65 
French components getting smaller ............- BF24 
Glass fused around crystal! protects diode .. CM84 
IDEP program trades reliability data ... BF20 
IRE Convention, components reported at... . CM204 
IRE Show, new products report ...........0.00.- BF18 
IRE Show, new components at... EN1l 
CRE Saws, GIOENENE GRGTN . . . ccccsccccccceccscs BF36 
Microcircuits, etching and component deposition... CM72 
Microelement evaluation report ............00005 CM138 
Microminiature devices and R&D ..............- SR77 
Miniaturization award-winning designs .......... CM66 
Navy outlines needed new components .......... BF46 
Oxide removal from conductive paths ............ CM66 
Paris symposium on semiconductors .. -. BF20 
Preview of Wescon reports . ......--...eeeeeees BF123 
Semiconductor device test improvements ......... BF32 
Soft metal relieves quartz seal stress ... ... BFIZ 
Solder, epoxy, low-temperature ............00005 Cm101 
Thin-film multilayer networks .........0.e.eeeee TF90 
Compressor, pulse, tunnel-diode .......-...-0se0e5 TF3 


COMPUTERS 
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(See also Data Processing, Digital Techniques, Logic, Memories) 


Adding digita! units to analog computer increases 


Paid occnendosdabcbenixccuncesvacce RD110 
Air reconnaisance system ALRI melds radar, 

computers, communications, navigation ........ BF45 
Air traffic control system computes and transmits 

landing instructions .........seeeeeeeeeeeeee TF4a7 
Aircraft anticollision systems, with and without 

computers, under test ..........-secceeeeeeee BF26 
Aircraft checkout computers seen..............- EN9 
Algol and Cobol used in new computer .......... ENS 
All-purpose computer circuits ............eeeeee TFS6 
Analog computer, air war game ............+0005 TF104 
Analog devices, thermistor potentiometer ........ TF52 
Analog multiplication, time as variable .......... TF136 
Analytic methods highlight biomedical show ..... BF 46 


Animal-machine analogies indicate random 
recognition not practical ...........eeeeeeees 

Auto traffic control and guidance system 

Automatic reactor control called uneconomical at 


American Nuclear Society meeting ............ BF38 
Automobile parking market ..... 0... ...0eceeceee BF18 
Automobile performance predicted by computer ... RD71 
Automobile traffic control systems .............. BF22 


Binary, full adder, microcircuit, with unipolar 
field-effect transistors as active and passive 








CBMOMAS occ ccccsccccccccccccccccece 
Calculators, desk, solid-state, $500 
Chopper. 1p | amplifiers ........ TES 
Communist China's ‘*big leap’ program is closing 
technological gap fast ........-.6..seeeeeeee BF32 
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Computers today: survey of technical develop- 
ments in computers, data processing, data 
Communications, associated research; market- 





CR IP IIE civ ccc dncctcccstccccencis SR63 
Computer controls teaching machine ............ BF48 
Computer may be countermeasures analyzer .. EN9 
Computer schedules buses ...........s0sseeeees BF34 
Computers communicate via microwave .......... EN9 
Computer control of tv switching ............... BF40 
Computer controls ice cream plant .............. BF36 
Computer firms join for sales, service........... EN1l 


Computers analyze election returns ............. 
Computer transistor, 100-Mc, sought............ 
Core memory, 3-D, megabit storage ... 








Crt is remote input-output for computer 
Cryotrons, thin film and wire, for high speed 

storage and switching.............eeeeeeeeee TF84 
Drafting computer makes engineering drawings in 

GRID 6. crcreccccccceccsscnccccsseccsace BF40 
Dual computer system sold .........0.ceeeeeeee BF42 
Electroencephalograph records converted to 

punched-tape input of digital computer ... TF78 
Electromechanical devices survey ...........+++ SR57 
European developments ..........0eeseceeeeeee SR65 
FAA announces flight inspection system ........ EN11 
FAA orders data processing system............. BF47 
Hall-effect multipliers ...........ccecceeeeneee TF 
Hybrid computer goes to NASA ..........0seeeee EN1L 
Industrial applications of small computers ....... EN11 
Industrial process control systems, computers in 

GONE on. csceccccdcuavvccidceescdsesces BF32 
Information retrieval speeded ...........+00000 EN9 
Information retrieval techniques reported at 

Computer Applications Symposium ............ BF41 
input-output processor frees computer of non- 

calculating functions ........c.ccceeceneeees ENS 
International exhibition stresses computers and 

QB vcs crscccesccccccecccccusassdescccs BF32 
Japanese computer licensees .............+000+ BF48 
Japanese to make computers ..........0eeeeeeee BF40 
Japanese-US joint venture in computers EN11 
Lawyers discuss computer usage ............+.+ EN9 





Magnetic research, computer devices ............ 
Master programmer for computation center . . 
Medical equipment and techniques survey . . tg 
Memory cells for analog computers, signal level- 














NONING CHEE 6. cccccccevcccossevevcceses TF71 
Mercury space project ground system............ BF30 
Microminiature research and development ........ SR77 
Military leasing 455 computers .............0055 wou 
Multiplier, analog computer, low cost ........... TF70 
Multipurpose computer for transfer functions ..... RD69 
Music composed by computer ...........-.0s0005 BF24 
Navy plans data system linking fleet............ BF30 
Nerve networks to simulate learning ............ ENll 
New high-speed computer ...........sccceceeeee EN11 
NOR, pnp, worst-case design methods ........... TF4& 
Office Equipment Manufacturers institute to 

develop logic, system standards .............. ENll 
Operational amplifiers, analog computer, extend- 

WM ctkidececunadendhienccnecennese TF9O 
Optical sensor reads numerals, converts data to 

computer code, feeds storage ............... EN11 
Parametrons may give way to transistors in 

Japanese Computers ........0.ccececceceeeee EN11 
Parametron, other Japanese designs ............ BF24 
Perceptron study findings ............ceeeeeeee EN11 
Perceptron, artificial nerve network, learns to 

recognize patterns and letters ............... TFS56 
Photoconductor matrix forms logic combination by 

changing illumination pattern flexible system 

can solve specific problems and repair itself... TF56 
Plotter-computer draws weather maps ........... BF51 
Pneumatic computer in development. ... ENS 
Polaris sub NAVDAC navigation computer ....... BF40 
Positive feedback provides infinite input 

impedance for operational amplifiers .......... TF102 
Process control computers, French ............. BF26 
Program computer to understand English......... EN1l 
Programming digital antenna field analyzer ...... TF9~O 
Radar & computer alphanumeric display ......... TFS 
Railroads use electronics to cut costs ... BF35S 
Reader, character, optical ............esseeeees PC38 
Rocket to get microminiature computer .......... BF28 
Satellite need 

Wado caxcacncssanidheticiccteccce BF26 
Self-improving computer concept described ....... RO78 
Simulator, Polaris navigation system............ BF30 
Simulator, analog, to prevent floods ............. BF21 
Simulator trains Bulipup pilots ................. BF38 
Sub killer rocket computer controlled ............ BF28 


* See Abstract Section for further details 
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Subway traffic controller for Hamburg ..........- ENll 
Survey of new computing and data transmission 

systems; purchasing slows in 1960 ........... BF30 
Symbols standards proposed at NEC conference .. BF39 


Techniques to solve engineer shortage 
Thin ferromagnetic film memory 
Time-comp for digital r 
Tracking radar system, Nike-Zeus .............. 
Training computer customers to maintain and 








CROINES LOGIE CHGUINE <0 ccc cccveccecccesctce BF42 
Trajectory tracking and computing system ....... TF61 
Tunnel diode-transistor logic circuits ........... TF4 


Tunneitrons, cryogenic thin-film switching and 





Universal circuits cut computer lead time........ 








Vote by computer proposed 

Weather Bureau computer stations 

Western Joint Computer Conference preview ...... BF30 

CONFERENCES 

Acoustics, underwater, stressed at Acoustical 
i vc aredncciccnciiccacceassss BF38 

AMA conferees forecast 1970 govt sales......... BF32 

Analytic methods highlight biomedical show ..... BF46 

Astronautical Society sees space gear .......... BF34 

Automatic reactor contro! called uneconomical at 
American Nuclear Society meeting ...........- BF38 


Biomedical, control and analysis equipment 

described at ISA conference 
Conventions valuable, survey suggests 
Data processing symposium, FAA 
EIA conference on teaching aids .........-.+-+- 
EIA considers reorganization, tariffs, taxes at its 




















Eighth Annual Electronics Conference .. --- BF38 
Electron beam processing equipment design and 

applications discussed at symposium ......... TF59 
Epitaxial devices star at Electron Devices meeting BF 44 
FAA conferences on avionics ............+-+00s BF33 
Geosciences group formed at SWIRE ...... BF36 
Global Communications Symposium preview ...... BF24 
Industrial Electronics Symposium ..............- BF42 
Information retrieval techniques reported at 

Computer Applications Symposium ............ BF41 
Instrument Society of America conference . . BF42 
International festival of tv arts ...........see0++ BF30 
International Air Transport Association ......... BF46 
Intemational measurements conference will have 

speakers from East and West................. EN? 
lon pulses, plasma generator reported to Physical 

SOIR ccccccccceccccccccccceccccccccccces EN9 
IRE, Cedar Rapids section conference .......... BF4l 
IRE Convention, 1961, special issue............ 
IRE Convention, components reported at......... CM204 
IRE convention engineering highlights .......... TF182 
IRE-PG Broadcasting symposium hears about 

computer control of tv switching, new logging 

and recording methods ...........-.ceeeeeees BF40 
ISA conference scans sea and space ... BF46 
ISA sponsors standards group ............seee0s BF34 











ITU to sponsor international tv talks............ EN9 
Japanese conventioneers hear 1,668 papers ...... BF24 
Length and time standards adopted at Weights 

and Measures conference ............-.0.000+ BF12 
Low-noise receiver symposium .............+..- EN 
Magnetism & Magnetic Materials Conference ..... TF81 
Mars probe, radar astronomy discussed at 

American Astronautica! Society meeting ....... BF43 
Maser reports to Physical Society .............. BF31 
Metallurgy of Elemental and Compound Semi- 

conductors conference, tunnel diodes ......... BF35 
Microscopy advances reviewed at Nationa! 

institutes of Health sumposium..............- BF35 
Mid-America Electronics Conference ............ BF42 
NAB Conference, exhibits of f-m stereo ......... BF2 
National Aerospace Electronics Conference ...... BF29 
National Electronics Conference preview ........ BF 
National Electronics Conference; reports on new 

gyto, paramp, antenna coupling. ............+. BF38 
National Telemetering Conference .............- BF29 
National Telemetering Conference, foreign papers EN11 
 iadk cavcdnveccnnscccegsisnecus BF43 
WR Ries i csccscscccssacccessccsccss BF 4 
NEREM technical summary ...... . TET 
Organic semiconductors conference ...........+5 BF22 
Organic semiconductors conference report ... BF31 
Organic semiconductor conference planned . . BFS2 
Paris symposium on semiconductors ...........- BF20 


Aug 12 60 


Aug 26 60 
Oct 28 60 
May 12 61 
Jul 29 60 
Mar 10 61 
Feb 3 61 


Jul 15 60 
Dec 2 60 
Mar 3 61 


Dec 9 60 
Jul 15 60 
Feb 24 61 
Dec 9 60 
May 5 61 


Oct 28 60 
Jul 1 60 
Nov 18 60 
Feb 3 61 
Jul 1 60 
Feb 3 61 
Nov 18 60 
Feb 17 61 
Jun 9 61 


May 26 61 
Mar 24 61 
Apr 7 61 
Feb 17 61 


Jul 15 60 
Nov 11 60 
Feb 10 61 
May 5 61 
May 19 61 
Oct 7 60 


Nov 460 
Aug 19 60 
Jun 9 61 
Dec 9 60 


Feb 3 61 


Feb 10 61 
Sep 23 60 
Mar 3 61 
Mar 10 61 
Mar 10 61 


Oct 7 60 
Sep 30 60 
Oct 21 60 
Mar 31 61 
Apr 28 61 


Nov 4 60 
Oct 28 60 
Jan 13 61 


Sep 23 60 
Feb 17 61 


Sep 23 60 


Oct 21 60 
Dec 2 60 
May 19 61 
May 26 61 
Oct 7 60 


Oct 14 60 
Jun 2 61 
Jun 2 61 
Oct 14 60 
Nov 11 60 
Nov 11 60 
Apr 21 61 
Apr 28 61 
Jan 6 61 
Mar 24 61 








Photoinstrumentation discussed by SPIE . : 
Power Sources Conference ......-++sseseeeeeees 





Pure semiconductors conference to be held 
Quantum electronics conference 





R-f interference standard adoption by services 


reported at IRE symposium ............e+0ee+ BF37 
Radio Fall Meeting, summary of reports ......... TF115 
Radio Fall Meeting review..........--2seeeeee BF49 
Satellite and scatter communications discussed at 

Global Communications Symposium ........... BF31 
Semiconductor device test methods improvements 

discussed at IRE-WGSD Conference........... BF32 


Solar eruption prompts conference 
Solid State*Circuits Conference, 1961 
Solid-state conference stresses tunneling and 





UII ove ciinicwenswennneccccccncssoness BF29 
Stockholm meeting stresses space advances ..... EN11 
Symbols standards proposed at NEC conference .. BF39 


Thermoelectric generators, DOD symposium 
Ultrapure semiconductor conference ......-.-..+- 
Vehicular Communications Conference .. 
Wescon symposia preview 
Wescon technica! program preview ...........+++ 
Western Joint Computer Conference preview % 
Comnctaers, Cile, TIER E ccc veccccccicrcosceses 
Consumer electronics engineering trends 
Consumer electronics markets 1960-70 ............ 
Contact sparking suppress by varistors...........- 


Contact capsules for switching ...........-++++++ 


Contact patterns metal-plastic laminate . ‘ 
Contacts, arc suppression network for............. 
Contacts of relay are printed ............-+-eeeeee 
Contacts for relays and related devices 


CONTROLS 
Agc, cascaded, improves transistor amplifier ..... TF108 
Age of automatic direction finder ............++- TF110 
Agc of video distribution amplifier.............- TF58 
Agc of i-f amplifier by diode action ............. TF55 
Agc, of radio tracking system ............+++++- TF6l 


Agc of transistor circuits ..........-20-eeeeeees 
Agc, transistor i-f amplifiers 
Amplifier, i-f, performance as function of bias, 








agc, plate and heater voltages ..............- TF50 
Attitude controllers, manned satellite ........... RD62 
Auto traffic control and guidance system ........ TF109 
Automatic frequency control of transistorized 

REE io Se nsca cancer pbekcansccnsapas TF68 
Automatic frequency contro! with reactance 

transistor, tv remote sync jock .............0- TF97 
British use electronically-controlled tractors to 

unload railroad freight .............sseeeeee8 RD104 
Camera, tv, transistorized; design techniques, 

automatic gain control .........-+-seeeeeeeee TF72 
Capacitance bridge measures thread denier ...... EN11 
Chopper-stabilized operational amplifiers .. - TF48 
Coil, tuning fork filter frequency adjusting ....... TF66 
Computer controls ice cream plant .............- BF36 
Controlled rectifiers generate pulses in transistor 

controls of automatic welder ...............++ TF48 
Counter commands missile guidance ............ TF62 
Crt spot intensity control .........s-seeeeeeeeee TF75 
Crystal mixer current control......... . ‘ TF59 
Digital controls featured at Chicago Machine Tool 

PR isn scborenncadcrasnswesehanngnee BF32 
Electrical memory switch works like combination 

lock, stores multidigit numbers.............++ Cm108 
Electromechanical devices survey ...........-..- SR57 
European developments ........-e-eeeceecereee SR65 
Fader for auditory research, electronic switch 

avoids audible transients ........---+-+++2e++ TF85 
Gas proportioning and mixing controls ........... PT80 
Gas supply monitorning and control ............- CM78 
Gasoline blending control system........-.--.++ EN9 
German exhibit shows progress in controls....... BF38 
Germans exhibit machine tool controls .......... BF13 
industrial process control systems, computers in 

RD Sais Bongos se vanwenesesdasswnsues BF32 
infrared gage measures hot, moving steel........ TF65 


International exhibition stresses computers and 
COMPTONS 2... oc ccccccccccccccccscesccscvccse 

Light level regulated by input modulation 

Liquid level sensors controi artificial heart and 


lung machine ......-..2eeeseeeceeeeeeeeeees TF91 
Magnetic tape recorder speed control ..........-- TF186 
Magnetic amplifier, a-c controiied .........-..++ TFT5 
Mercury project control station .........---+++++ BF28 
Motor controls, d-c; bidirectional switching for 

gyros, accelerometers......-...-+eeeeseeeeee RD76 
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Motor controls, d-c, for steel strip processing 

















equipment use solid state devices ............ TF104 
Oil well control system ........eeecseecceeeeee BF35 
Pay tv channel converter and controls ........... TF49 
Photocells control pattern tracer .... " CM74 
Photoelectric light controls use cold cathode 
IEE 5 do nccsc do ccnsvensesevesussacdane TF46 
Process contro! computers, French .. .. BF26 
Production control center .........sseeceeeeseee EN1l 
Programmed contro! for blast furnaces ..........+ RD112 
Programmed metallizer produces microcircuits.... PT88 
Pulse generator, solid-state, drives solenoid gas 
RIED Sci idccacdesceeraatcenupeeceanreen TFT4 
Pulse triggering and turn-off circuits for controlled 
CE CNIS os se nsisndindanseccccncnnsne TF52 
Railroad control system, monorail .............- TF50 
Railroads use electronics to cut costs........... BF35 
Servo current regulator controls high-power 
I IE ak dn sn ccincdédsecseecnenne TF66 
Solenoid-actuated pilot valve contro! current 
DN, GUE nc sncacdeetictctedesascines TF88 
Spectrometer, neutron, programmer .........-++++ TF65 
Spectrograph, rocket-borne, kept pointing at sun 
by photodetectors and servo control........... TF43 
Static relay designs ............sseeee .. TF64 
Stub, variable, controlled by PIN diodes......... TF76 
Tank, model, radio-controlled ..........-.e5e005 TF55 
Temperature contro! of lunar satellite ........... TF63 
Thermistor servos, measurement and contro! ..... TF52 
Traffic control net tried in NY ............5+. . EN9 
Transceiver, helmet, noise-actuated agc ......... TFS57 
Trigger, transistor, programs instrumentation 
camera exposure rate and duration ............ TF76 
Ultrasonic signal controls appliances ........... TF59 
Unijunction transistor digital control .. TF79 
Variolosser, gain-adjusting amplifier ............ TF103 
X-ray spectrograph controls oi! quality .......... RD&5 
CONVERTERS 
Analog-digital converter samples at 5Mc......... RD94 
Analog d-c voltage conversion for frequency 
GID a bniinincvenansvnrieeacastusbenss TFT4 
Analog-to-digital converter of |-fspectrumanalyzer TF78 
Binary-to-decimal, magnetic stepping ........... TFlll 
Code converter, Gray-to-binary, does not 
reverse output binary word......... TF56 
Computer equipment and R&D Survey............ SR63 
Converter circuit amplifies beyond normal fre- 
quency limits of transistors ...........0.ee00 TFS6 
Diode frequency-to-voltage converter of I-f 
GOI onion sc wiccesccicnasniccacccs TFT4 
Electroluminescent converter ........+.+e+es-0+ TF31 
Electric wind energy converters provide high 
POWET ONE WOTEGD oon sc sc ccecccseccccsscoece RD148 
Electroencephalograph records converted to 
punched-tape input of digital computer, photo- 
CUS DORON ois. caine a casncapecnwensssde TF78 
Frequency up and down converters parametric 
preamplifier in telemetry receiver............. TF188 
Motor converts accelerometer pulse to analog .... RDBO 
Multiplier phototube detector powered by battery 
CONG coi nde ceusiecncccwesaséensasecesce TF51 
Noise suppression for analog-to-digita! conversion 
I NNO 6 oso os cnscncnnsasssnesvcens TF80 
Pulse-height analyzers converted to time 
CGE oo iscnncvdes varsetecaescsceuebacs BF38 
Thermal converters, instrument calibration ....... RD90 
Thermoelectric converter efficiency boosted by 
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Voltage-to-digit converter uses relays operating 
in decreasing voltage steps (CT6 Apr 2861)... TF% 
Voltage-to-time converter, of digital voltmeter.... TF67 
Cool paramps thermoelectrically.................- RO86 
Coolers, thermoelectric, design .......sssssseeees TF58 
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Cooling by shock compression, for aircraft 
Cooling computer memory with oi! .........seee00+ TF68 
Cooling, cryogenic refrigerator ...........0-eeeees CM112 
Cooling space transmitter ........... pane EN9 
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Computer equipment and R&D survey............ SR63 
Core memory, 3-D, megabit storage ............ TF68 


Counter, solid-state, uses multiaperture cores for 
nondestructive readout ..........ceeeseeeeeee 
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decimal storage method ..............0eeeeee TF50 
Nesting core laminations cuts transformer size 
WR so case cnencresesssensssissonnnvass EN1l 
Saturable reactor core materials ...........+++++ TF80 
Transformer core design reduces resistance ...... CMl1l4 
Corona in coaxial cables ..........eeseseceeeeeee TF100 
Cosmic ray telescope of lunar satellite............ TF63 
Cosmic ray telescope for space ....... BF38 
Cosmic rays may come from other galaxy .......... RD80 
Counter aids teletype routing (CT 6 May 19) ....... RD120 
Counter circuit, radiation...........0.cceeeeeeees TF84 
Counter contro! unit, ultrasonic velocimeter........ TF9B 
Counter, ionospheric sounding ..............005 . ROB 
Counter, ring, transistor bistable circuit’s current 
response is like thyratron’s .............eeeeeee TF49 
Counter, ring, unijunction transistor .............. TF79 
Counter, shift register aS.........csssceeeeeenees TF43 
Counter, solid-state, nondestructive readout . TF62 
Counters, electromechanical survey..........0..+5 SR57 
Counters, radiation and micrometeorite of lunar 
SORTED: oo ice vcccccccccceccsesesccacocecvces TF63 
Counters: silicon junctions detect positive ions, 
may improve mass spectrometry ..........+++-++ RD74 
Counters tested by sinewave generator ............ TF114 
Countermeasures, ballistic missile .... ~s On 
Countermeasures simulator teaches radar operators 
antijamming methods ...........0ceeeeeeeeees TFB 
Countermeasures Soviets discovered in U-2........ BF32 
Couplers, broadband, design chart ..............5+ ERS76 
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Crt, picture tube has 122-degree deflection ........ BF38 
Cryogenic bearings have magnetic cushion... BF30 
Cryogenic computer device research .............. SR63 
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Cryogenic development aided by new materials ..... EN11 
Cryogenic devices research... ........eceseeeeeee TFT73 
Cryogenic electronics spurred by discovery of 
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Cryogenics, superconductivity made visible........ TF76 
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CRYSTALS 
(See also Semiconductors) 
Clutter simulated by ringing bank of crystals..... TF58 
Crystal biasing improves millimeter-wave detector 
GU oc cccccvcicccsccnseessccccsedvevoucecs TF65 
Crystal clock frequency standard ............... TF82 
Crystal mixer current control ............eee-005 TFS9 
Crystal model of atomic blasts EN9 
Crystal rods shaped by coring drill ............. PT98 
Crystals, ultrasonic velocimeter transducer ...... TF69 
Dendritic crystals growth, madt transistors ...... CM98 
Electrolyte slices semiconductor crystals ....... PT82 
Electronic torch to grow crystals ...........0005 BF42 
Gallium arsenide for transistors ...........0..+- CM144 
High pressure apparatus, research .............. TF90 
Hyperpure sisicon grown in arc furnace.......... BF43 
Infrared finds faults in silicon crystals .......... PT1IS 
Intermetallic crystal chemicals..........s+eee0 CM68 
KC103 for nuclear resonance probe. . TF52 
Laser and maser crystal materials .............. Cm88 
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Parametric ferromagnetic (garnet) amplifier ...... TF81 
Quartz crystal sharpens characteristics of wave 
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Semiconductor dice preparation............++++ PT90 
Silicon whiskers for strain gages .............6 RD6B 
Silicon crystal resistivity probe ................ PT70 
Single-test check for paramagnetic crystals . RD112 
Strain gages, silicon crystal ..........eseeeeees TF43 
Vapor-phase deposited silicon crystals form 
laminar junction layer microcircuits ........... TF55 
Welder seals 360 quartz crystals an hour ........ PT88 


Sep 23 60 
Jul 29 60 
Apr 28 61 
May 12 61 


Jun 16 61 
Jun 30 61 


Mar 17 61 


Jul 160 
Jun 30 61 
Jul 29 60 
Sep 30 60 
Oct 28 60 
Dec 16 60 
Sep 23 60 
Apr 28 61 
Nov 11 60 
Nov 18 60 
Nov 11 60 


Jan 27 61 
May 5 61 
Mar 24 61 
Jun 16 61 
Sep 30 60 


Oct 28 60 


Jan 20 61 
Jun 9 61 
Dec 16 60 


Jul 29 60 
Sep 2 60 
Oct 21 60 
Jan 13 61 
Jul 8 60 
Jan 20 61 
Apr 28 61 
Mar 31 61 
Dec 9 60 
Nov 11 60 


Dec 9 60 
Nov 18 60 
Aug 12 60 
Jul 22 60 
Nov 25 60 


Oct 14 60 


Dec 2 60 


Jun 16 61 
Nov 11 60 
Apr 14 61 
May 26 61 
Sep 16 60 
Sep 9 60 
Nov 11 60 
Jan 20 61 
Nov 4 60 
Feb 17 61 
Nov 18 60 
Mar 10 61 
Sep 30 60 
Mar 31 61 
Jul 8 60 
May 5 61 


Nov 25 60 
Jan 13 61 


Sep 23 60 
Sep 9 60 
Apr 14 61 
Mar 3 61 
Mar 31 61 
Jul 29 60 
Feb 24 61 


Dec 2 60 
Sep 23 60 


JULY 20, 1961-ELECTRONICS BUYERS’ GUIDE 








C0 eeeencesecencesances RD81 
Currency changers, photoelectric ............c0c05 EN11 
CURVES 

(See also Nomographs & Charts) 
Amplifier, i-f, performance as function of applied 
bias, agc, plate and heater voltages .......... TFSO 
* Antenna impedances in ionosphere .............. TF88 
* Antennas, p-c spiral, characteristics............ TFS 
Bridge, off-balance, equations and curves ....... TF52 
* Camera, tv, lens aperture response ............. TF101 
Characteristics, for radio receiver design, of 
2N1180 drift transistor ..............eeeeeeee TF48 

* Discriminator harmonic components, distortion ... TF44 

* Epitaxial mesa transistor characteristics ........ TF52 

* Fourier analysis, character segment ............ TFTS 

* Magnetization time of ferrite core............... TFS5O 

* Microwave filter design charts .............0.0+ ERS94 

* Noise, antenna, and low-noise design ........... TF60 

* Noise figure of 2N743 transistor ...............+ TFS2 

Photocells scan graphs, convert record to digital 
CBD on vecccnseccsvecsvesccccecases TFT78 
* Plasma density vs microwave phase ............ TFT1 
* Radiation pattem of long wire antenna .......... TF4& 
Radiated interference levels ...............0005 TFS 
Semiconductor variable capacitor performance .... TF60 
* — Signais in noise detection nomogram ............ ERS66 
* — Silicon crystal strain gage performance .......... TF43 
Superconductor tunneling characteristics ........ RD68 
Thermistor resistance vs temperature ........... TF58 
* Transistor avalanche characteristics............ TF81 
© WB CHG oc iscccccccsscctscceass TF43 
Transistor regulator dissipation curves .......... TFS6 
* Tunnel diode video pulse compression .......... TF% 
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parison of various rectifier circuits 
Curve tracer for transistors and diodes 

Curve tracer for tunnel diode evaluation 
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DATA PROCESSING 
(See also Computers) 
Air Force automatic data acquisition net 
Air force to get fast data link net............+-. 
Amplifiers, d-c, combined, reduce noise 








Analog-digital converter samples at 5 Mc ........ RD94 
Analog-to-digital converter handles 2.5 million 
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Atlantic Missile Range data system ............. EN9 
Bank document handling automated ............. BF38 
Binary-to-decimal converter-display ............+ TFlll 
Business equipment show, new products ......... BF26 
Carrier phase reversal transmits digital data over 
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Check-handling systems tested by Federal 

CINE UID 6 idickcdcctecdacasvdasdssaces BF35 
Code converter, Gray-to-binary, does not reverse 

CTE CEES BOG oc oi ccccccccesesccocecescc TFS6 
Code and data system, 

Navy missile ranges ..........00eceeceeeeeee EN11 
Computer forecasts weather, makes maps ........ BF27 
Computer equipment and R&D survey............ SR63 
Computer prepares wiring diagrams ............. PT82 
Computer quotes stock prices .........sceseeeee EN1L 
Data communications by telephone.............++ BF33 
Data communications net, telephone ............ EN11 
Data logging equipment at French show ......... BF26 
Data link module analyzer programmer ........... TFS4 
Data processing symposium, FAA ...:.......005 EN9 
Data systems featured at business show......... BF40 
Electroencephalograph records converted to 

punched-tape input of digital computer ........ TF78 
FAA announces flight inspection system ........ EN11 
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information-retreval study may result in 20-college 

interlibrary Combine .........0.eeeceeeseeeee EN9 
Information search and retrieval system ......... BF20 
Legal indexing and analysis explored ........... BF36 
Low-error data communications code ..........++ EN9 
Master programmer for computation center ........ BF28 
Medical equipment and techniques survey ........ TF4 
Meterorological data processer ..........+-.++++ RDS7 
Nationwide net may link systems ............... EN9 
Navy plans data system linking each ship ....... BF30 
Nonscanning character reading uses coded wafer TF1I15 
Photoelectric binary encoding keyboard ......... EN9 
Pulse generator to tests data transmission....... TFS6 
Reading system in production ...........sse0005 wol4 
Recovery of data “lost” on tape ..........+0++- RO74 
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weather f 9 and observa- 
tion systems nears completion .............+++ EN9 
SpaN Center processes data for satellite communi- 
COSNE CORNET occ cccccccsccccccocesssscees TF43 
Survey of new computing and data transmission 
Systems; purchasing slows in 1960 ........... BF30 
System to coordinate Navy tactical and communi- 
COMERS GOED occ cccccccscscccsecccocccsoccse EN11 
Telemetering system scans live missile perfor- 
mance, transmits abnormal events ............ TF4&% 
Voltage-to-digit converter uses relays, operates 
printer (CT6 Apr 28 61) ........ceeeceeeeeees TF8 
Vote recording and tabulating system ......... -. ENII 
Data recorder for airplane flight analysis .......... TF118 
Decoder, electroluminescent ...........sceeeeseee TF31 
Decoders, binary and Gray ..........cesceeeeecees TFS6 
Decoder of wind velocity telemetering system em- 
ploys diode-thyratron Circuit .........seeeeeeeee TF6s 
Dehydrator, air or gas, portable ...........seseuee PT72 
Delay circuit, phantastron, transistor ............+ TF72 
Delay comparison measures phase ............+ «+. TFS4 
Delay generator, solid-state ..... eccceccccce eoeee TFB 
Delay-line controls tuned amplifier ............... TF108 
Cablig WA, CMIIIIS oc cciccecccccccescnsscececes EN9 
Delay line is scan antenna rotor ..........seeeeeee RD80 
Delay lines, microminiature................000005 SR77 
Delay-line storage, semiconductor ...........--006 TF 182 
Delay-line-time-compression for digital correlation... TF191 
Delay line ultrasonic transducer to 10 Gc.......... RD90 
Delay line, use in digital transmission ............ TF56 
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Delay multivibrator gates recording ............+++ TFS2 
Delay, phantastron, radar target simulat TFS8 
Delay, ultrasonic velocity meter............00000+ TF 
Deitic correlator time-compression .........-.+00++ TFI91 
Demultiplexer, compatible stero tv receiver ........ TF71 
Densitometer, integrating, analyzes x-ray film...... TF 
Deposition, vapor, of silicon crystals ............. TF55 
Design chart for broadband couplers ............++ ERS76 
Design of mobile receivers with low-plate potential 

RED ssevcesccccnssccveccesccedsnesesucessce TF62 
Design of static relays for signaling and control.... TF64 
Designing for reliability using thermal analog tubes TF92 
Designing transistor voltage regulators ............ TF62 
Designing transistorized television cameras ....... TF72 
Detecting muscle potentials in unanesthetized 
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DETECTORS 

Amplifiers, high-gain transistor .............+++ TF4 

Capacitance intruder alarm, transistorized, has 

Dhase-sensitive detector ...........eeeeeeees TF65 
Coincidence detector with fixed and moving 

ferrite core memories compares teletypewriter 
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Crystal biasing improves millimeter-wave detector 
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Detector-modulator, airborne recorder ........... TF118 
Diode bridge detector in semiconductor pulse- 
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Discriminator, staggered-tuned f-m..........0+++ TF44 
External oscillator, detector and RX meter 

measure transistor admittance parameters ...... TFS4 
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infrared detectors, survey of available types, 
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Multiplier phototube detector powered by battery 
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Phase-sequence detector, miniature ............. BF12 
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Radiometer may detect icebergs .............05 EN9 
Reflex klystron millimeter wave detector ........ TFS 
Siesmometers, underground nuclear biast . .. BF 
Signals in noise detection nomogram . ERS66 
Silicon junctions detect positive ions, may 

improve mass spectrometry ............+.0055 RD74 
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jects and instrumentation .............e.e0e06 BF38 Dec 16 60 
Tiros || weather satellites ground control and 
instrumentation ........-.cecceeccceseceenes BF38 Dec 9 60 
* Ultraviolet detector tube gain 110 db............ TF52 May 26 61 
Ultraviolet-sensitive tube ... RD142 Feb 17 61 
* Diathermy therapy and surgery TF54 Feb 24 61 
Dictating machine, tape, pocket size............+- TF73 Oct 28 60 
* Dielectric constant measured graphically with micro- 
wave instruments ........scecesceccececeeeness ERS76 Feb 10 61 
Dielectric constant of materials read or plotted 
directly by microwave ratiometer ............+.+ TF71 Dec 2 60 
* Dielectric sandwich, wave propagation ............ ERS82 May 5 61 
* Dielectric siab propagation in H-gquide ...........- TF54 Mar 31 61 
* Dielectrics, embedding resins; survey of fillers and 
environmental effects .........cececeeeeeeeeeee TF130 Feb 17 61 
* Dielectrometer, X-band, resonant-cavity, tests high 
temperature radomes, materials ..............+++ TF1I8 Jan 6 61 
Dielectrics, servo-balanced capacitance bridge 
plots properties in thermal cycling.............. TF56 Aug 5 60 
Dielectrics, ultra-fine metal particles investigated as 
Additives to .......ceceeeeeeee Jul 1 60 
* Diffractometer, neutron, programmed May 12 61 
DIGITAL TECHNIQUES 
(See also Computers) 
*  All-magnetic logic circuit designs ............++ TF6l May 5 61 
Analyzer, digital, 256-channel, for neutron time- 
of-flight and pulse-neutron measurements ...... TF68 Oct 21 60 
* Carrier phase reversal transmits digital data over 
telephone lines ......-.ceeeceeeecceceeeeeee TF56 May 26 61 
* Computer equipment and R&D survey ........-... SR63 Apr 28 61 
* Counter, solid-state, uses iap cores for 
nondestructive readout ..........eeeseeeeeeee TF62 Jun 16 61 
* Decimal digits stored with one clock pulse ...... TF50 Mar 17 61 
Digital analyzer for stepper servos ............. TF71 Sep 23 60 
Digital instrumentation for end-fire antenna array 
field measurements ........-.000ceeeeceeeees TF90 Oct 14 60 
Digital time code identifies recordings .......... TF88 Sep 9 60 
Diphase transmission carries 50,000 bits ........ EN11 Apr 7 61 
Electroencephalograph records converted to 
punched-tape input of digital computer ........ TF76 Dec 16 60 
Facsimile, digital, speeds mail ...... BF44 Nov 25 60 
L-f spectrum analysis techniques ............-.- TF78 Nov 11 60 
Multiplexer, low-level, 48 channels share three 
OO GIINGIG oc cccccccccccccscccccoescocess TF64 Oct 7 60 
Noise suppression for analog-to-digital conversion 
Or digital readout ..........seeeeeeeeeeeeeeee TF8O Jul 15 60 
Pcm digital tv tube ... Nov 11 60 
Retiming removes pulse jitter .............0s00e TF73 Nov 11 60 
*  Shift-register pulse generator .. Jun 23 61 
* Time-compression for digital correlation ......... TF191 Mar 10 61 
Transceiver with digital tuning............+-+.+ RD65 Mar 31 61 
* — Unijunction transistor digital control and readout 
COMES oc ccccccccccccccccccceccececccesece TF79 May 5 61 
*  Voltage-to-digit converter uses relays operating 
in decreasing voltage steps (CT6 Apr 2861)... TF% Jan 13 61 
*  Voltage-to-time converter, digital voltmeter ...... TF67 May 5 61 
* Digital tone filter, bandpass slot type ............ TF58 Feb 361 
* Dimmer, fluorescent lamp .....-...s.esecereeeecee TF114 Apr 28 61 
& DIODE CIRCUITS 
Amplifiers, semiconductor diode ...........+.05+ RD60 Jun 2 61 
* Auto traffic control, logic-memory ..........0+05 TF109 Jan 6 61 
* Binary-to-decimal converter-display ............+ TF1ll Apr 28 61 
* Clamp circuit is adjustable ...........seeeeeeee TF104 May 19 61 
Clamps, voltage, circuits .........0.ceeeeeeeeee TFS6 Dec 23 60 
* Clipper generates square waves ...........-+5++ TF64 Mar 17 61 
* Code comparator, aircraft radar beacon .......... TF57 Feb 10 61 
Colpitts oscillator, regulated ............e.-ees TF8l Oct 14 60 
* Computer equipment and R&D survey...........- SR63 Apr 28 61 
Counter aids teletype routing (CT6 May 19) ...... RD120 Apr 28 61 
* Crystal biasing improves detector gain .......... TF65 Jun 16 61 
Curve tracer for tunne! diode evaluation ......... TF62 Aug 5 60 
Decoder of wind velocity telemetering system 
employs diode-thyratron circuit ...........+00+ TF68 Jul 15 60 
* Diode ring arithmetical switch ..........sseeees TF117 Feb 17 61 
* Diode tester, high-speed, 10-parameter .......... TF93 Jan 13 61 
Diode clusters simplify logic .........00+eeeeee CM78 Apr 21 61 
Diode biasing controis signal gate Nov 18 60 
Diode bridge detector in semiconductor pulse- 
clamping and storage circuit ...........0e000s TF64 Aug 26 60 
Diode frequency-to-voitage converter of I-f 
Gee GA ca cncsincdindcscaccoccsiccss TF74 Sep 16 60 
Epitaxial varactors operate to 150 Ge ..........- END Feb 17 61 
* Filtering improves rectifiers (CT6 Jun 261) ..... TF88 Apr 7 61 
Four-layer diode, 20-nsec switch ...........0005 BF38 Feb 17 61 
*  Four-layer diode triggers pulse generator ........ TF84 Jun 30 61 
GaAs reactance generates millimeter waves ...... RD&2 Jul 15 60 
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Gates, AND, silicon diode, design chart......... 
Glass fused around crystal protects diode 
Integrator, diode pump, of flowmeter .... 
Irradiation raises diode switching speed 


Japanese claim breakthroughs in diodes 
Limiter for operational amplifiers 
Magnetic amplifier, a-c controlled 
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Microminiature types and R&D ............2000+ 
Microwave figure of merit for tunnel diodes, 

measuring technique, equivalent circuit ....... RD62 
Modulators, cascade phase and ssb amplitude; 

design wjth voltage-variable capacitors; test 

MN opps ennntaanesaseteencasenninenasa TF56 
New diodes reported at solid-state conference.... BF22 
Oscillator of transistorized wave analyzer uses 

diodes as voltage-sensitive capacitors in bridge 

Sp RMT NICD os ssecdscscscracseccncsune TF68 

Overload protection of transistors by diodes ..... TF68 

Parallel-mode scanner, transducer array .......-- TF78 

Paramagnetic coating thickness tester’s diode 

DT OIE oa vc ce cine cscccntsencesunuacse TF48 

Parametric amplifier, thermoelectric cooling ..... RD8&6 

Paris symposium, new devices ............++0+ BF20 

Pulse modulator, 250-KW ........sceeseeeeeeece TF54 
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Pulse gate for automatic range tracking 

Receiver noise figure nomograph ..........+.++++ 

Rectifier, radar, high-power silicon cells 
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Semiconductor junction capacitance tests........ TF50 
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protect solid-state regulators ...........-...- TF56 
Silicon breakdown diodes, use as voltage 

references in transistor voltage regulators; 

temperature compensation ...........seeeeee. TF62 
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USSR nuclear icebreaker uses helicopter tv ...... BF43 Nov 11 60 * Pulse generator, monostable, with Zener-diode FAA shows progress in R&D. ......... cesses eee BF40 Oct 14 60 
USSR oceanographic submarine ...............0- BF26 Jan 20 61 Do ivnwspvcccesccasocannetvestexcece ++» TF76 May 12 61 FAA tests anticollision systems ..... acccccccce BF26 Feb 10 61 
USSR patent liaison sought May 26 61 * Pulse generators, avalanche transistor .......... TF81 Apr 7 61 FAA to spend $47 million on air traffic control 
USSR plans tv network .........sceceeeeeeeeees Jul 15 60 Pulse and wave generator, digital analyzer ...... TF71 Sep 23 60 R&D, $100 million on gear......+..sseeeeeeee BF28 Sep 2 60 
USSR portabie spectrometer Jan 13 61 Pulse generator, solid-state, drives pump........ TF74 Dec 2 60 FAA transmits weather data at 850 wpm ........ . ENI1 Jan 27 61 
USSR predicts satellite tv ......... Sep 2 60 Pulses vary in delay, width, amplitude .......... BF24 Feb 10 61 FAA tries transatlantic scatter .......++.+0s000e EN11 Nov 25 60 
USSR products for automation ...... EN11] Sep 2360  ° Radar target generator, air war games ........... TF104 Apr 28 61 Facsimile mail transmission ....... tees WO14 Nov 11 60 
USSR pushes industrial technology BF40 Oct 21 60 Radar target noise and clutter ..............0005 TF58 Dec 2 60 FCC approves f-m stereo system ..... EN9 Apr 28 61 
USSR recaiculates Venus’ rotation............++ ENS May 26 61 Rectangular pulse generator of analog computer FCC approves vhf-tv translators .... BF42 Sep 9 60 
DSTRONNSNCR DUNE 5.250 5scccnccciccencancss RD70 Feb 3 61 IIIT os okete eaceeencseencandaspeeeaar TF70 Nov 4 60 FCC authorizes moon-bounce tests ..........+.. EN9 Jan 20 61 
USSR researches brain’s processes ............. EN11 Oct 21 60 Resistance-coupled bootstrap generates log- FCC considers uhf-vhf tv channels .......... ++» ENI1 Mar 10 61 
USSR revamps R&D planning ............sseee0e BF30 Apr 28 61 arithmic, exponential or linear sweeps ........ TF60 Dec 23 60 FCC defends space-frequency actions ........... BF27 Feb 3 61 
USSR rockets study solar eclipse .............0. EN11 Feb 24 61 Shift register, magnetic, clock generator ......... TFeO Oct 21 60 FCC fines station for too high power.......+.+.+ EN9 Mar 31 61 
USSR says spaceflight speeds cell fission....... ENS Feb1061  *  Shift-register pulse generator makes megabit FCC finances uhf-tv tests .......-++2seeeeeeees BF42 Aug 19 60 
USSR seeks Japanese trade..............0s000. BF29 Jun 2 61 (AMM SUINONE fo 6.c0iaeso5s cc ccenosanwasah~ TF56 Jun 23 61 FCC hears space communications proposals ..... BF40 Aug 5 60 
USSR, semiconductor photocell developments .... CM66 Dec 23 60 Signal generator stabilized by feedback ......... TF71 Jul 15 60 FCC opens more 890-mc uses ......... +++ WO14 Oct 28 60 
USSR shows two new missiles ...........00000+ EN11 Nov 2560 * Sinewave generator, counter-testing............. TF114 Jun 9 61 FCC reorganization to speed hearings ENO May 12 61 
USSR solid state physics publications may pass - ® Sinewave simulated by inverter............0+006 TF8O Jun 30 61 FCC ruling spurs private microwave .. . ++» BF45 Nov 18 60 
PED oc vsniienscurawesdessiannce EN11 Dec 9 60 Spiral sweep generator ...........seeeseceeeees RD78 Nov 4 60 FCC stereo decision creates new market ........ BF32 May 5 61 
USSR spaceship cabin instruments .............. BF28 May 19 61 Square wave generator, multivibrator ............ TF74 Dec 16 60 FCC studying 6 stereo systems ...........++.+ BF32 Nov 4 60 
USSR Sputnik Vil may be sky-spy ... Feb 24 61 Staircase voltage generator provides digital time FCC ications net to serve g 
USSR stresses industrial electronics Jul 29 60 code to identify recordings ..........ssseeees TF88 Sep 9 60 BQONCIES «1+... cece eeeeeceeeeeeeeeeeeeeeeee EN9 Apr 14 61 
USSR sub fleet, U.S. defenses ................5 Jan 13 61 Staircase waveform generator .........+ssseeees TF68 Aug 19 60 FCC uhf tv test in New York ........-...eeeeeee BF22 Mar 31 61 
USSR, sun, wind, tide power R&D .............. Jan 13 61 Sweep generator, high-precision, facsimile ....... TF88 Dec 9 60 FCC wants ubf in all tv sets..........seeeeeeee WOl4 Mar 17 61 
USSR 10-bev synchrotron ..........ssseseeesees Nov 18 60 Sweep generator, linear, one transistor .......... TF90 Dec 16 60 FCC's uhf-vhf tv proposal opposed by EIA....... BF32 Apr 7 61 
USSR to show radiotelescopes ... Jan 27 61 Sweep generator of microwave ratiometer ........ TF71 Dec 2 60 Federal R&D support $9.1 billion.........+..00+ EN9 Feb 17 61 
USSR tries radio power transmission Apr 14 61 Sweep generator of tunnel diode curve tracer ..... TF62 Aug 5 60 Imports: aid to distressed industries favored over 
USSR tries stereocolor tv Apr 14 61 * \Target pulse generator for radar simulator ....... TF51 Feb 24 61 restrictions, boycotts scrutinized............. WOl4 Feb 3 61 
USSR ultramicrotome, plasma amplification EN9 Apr 14 61 Tone generator, phase shift audio oscillator ..... TF55 Nov 4 60 Japan may cut transistor prices .........s.ee-0+ EN9 May 26 61 
USSR uses algorithmic programming . EN9 Apr 28 61 * Trigger generator of pulse modulator ...... easees TF54 Jun 23 61 Japanese radio-tv sales, exports .........+..+5+ EN11 May 19 61 
USSR Venus probe details .................... PC20 Mar 24 61 Tunnel diode oscillators and wave generators, Kennedy administration’s attitude toward taxes, 
Ga PES GINO BUNT os onde oiccccwcsccscccs EN1] Feb 24 61 design principles and circuits ............-.++ TF68 Feb 10 61 sales problems, wageS ...........esseeeeeees WO14 Dec 9 60 
USSR working on biostimulator ................. EN11 Jan 13 61 Tunnel diode generates rectangular pulses ....... TF124 Nov 25 60 Minimum wage of $1.23 for producers of com- 
USSR x-ray image intensifier ..................5 BFS Mar 10 61 Tv sync signal, transistorized .............000+ TF97 Sep 30 60 ponents sought by government ............0+05 wOl4 Jun 261 
Venezuela plans communications project ........ BF29 Jan 13 61 * Ultrasonic cleaner generator .............000005 TF52 Jan 27 61 NAB protests FAA tower control claim ........ EN11 Nov 11 60 
Voice of America station in Liberia....... See EN11 Sep 16 60 Ultrasonic velocimeter trigger generator ......... TF98 Nov 18 60 NASA gives 10-year timetable of space projects; 
Yugoslavia to make Dutch tv sets .............. BFO Mar 10 61 * Waveform, crt alphanumeric display ............+ TF75 Jun 30 61 Outlines instrument needs ............seeeeee BF35 Aug 19 60 
Yugoslavia to make sounding rocket ............ BF28 Mar 361 * Waveform generator of self-adaptive filter........ TF117 Feb 17 61 NASA spending $621 million in fiscal 1961 on 
Fort Huachuca: arbiter of army electronics......... BF38 Nov 1] 60 Geodetic satellite proposed .............eeeeeeees ENS Nov 4 60 space R&D and instrumentation .............. BF30 Sep 23 60 
* Fourier analysis, character display ............... TF75 Jun 30 61 Geoelectric and geomagnetic activities affect New administration plans indicate increased buy 
French build x-ray microscope, 1,000X ............ BF34 Feb 3 61 CORNING osinvcnccecsinsdsevesnsnanckon SR53 Jul 29 60 selective government procurement, DOD and 
Frequency analysis center, DOD ...............-- EN9 Mar 17 61 Geological! sources of I-f noise sought ...........+ BF28 Mar 3 61 RD I sans so xc tices ccaceccavins BF24 Jan 20 61 
Frequency and time standards, atomic............. RDBO Feb 10 61 Geology: r-f reflection locates oil ....-..---++++++ EN9 Apr 14 61 NSA intelligence revealed by defectors .......... BF31 Sep 16 60 
* Frequency band letters for microwave ............. ERSS8 Jun 2 61 Geology: underwater seismology .. RD97 Apr 761 Oceanographic research aid proposed ........... wOl4 Mar 3 61 
Frequency divider using flip-flop triggers Geological mapping (underground caves) by magneti Patent legislation opposed by EIA.............+ EN11 May 5 61 
IR cars os raneuarenae TF58 Aug 5 60 INGUCHION ....0eesecccccccccevccccscssoecceces TF6l Sep 23 60 Patent policies: no change seen.............055 wOl4 Mar 10 61 
* Frequency doubler, uhf, broad-band ............... TF194 Mar 10 61 Geological research probes, instruments and projects SR53 Jul 29 60 Plotter-computer draws weather maps, facsimile 
Frequency scanning radar system................. TF44 Sep 260 Geophysics, buried loop antennas probe I-f earth IID eivcicccedtisasctsncscccces BF51 Dec 16 60 
* Frequency-stabilization of tunnel diode oscillators  TF68 Feb 10 61 CUMTENRS ..- 2002s eereeeererreccereesersorerees EN11 Jan 13 61 Post Office automation hits snag ..........0s06+ BF38 Jan 13 61 
Frequency standard, WWV receiver...............- TF&2 Nov 11 60 Geosciences group formed at SWIRE ...........++- BF36 May 5 61 Post Office proposes facsimile mail ............ EN11 May 19 61 
Fuel cell for space vehicles ................eeees RD70 Feb 3 61 Glass used in Russian insulators .........-.+++05% RD8S5 Dec 2 60 Post Office R&D may drop..........ceseeeeeeee WO14 Feb 24 61 
Fuel cell development .............cceceeeeesees RD104 Oct 14 60 Glide slope projector, mechanical modulator ....... TF68 Oct 28 60 Presidential election, impact on sales .......... EN9 Nov 18 60 
PI TOD ss oss dnnssvncevecescuncewe EN11 Nov 25 60 Proprietary rights protection proposed........... WOl4 Dec 2 60 
Fuel cell, nuciear-fueled, materials............... RD78 Dec 2 60 R&D contracts of $35 million placed abroad by 
Fuse, reactor safety, gas absorbs neutrons ........ CM140 Nov 25 60 GOVERNMENT WE AMIE s weviasinoasidcsasaxcecusnins wOl4 Jul 1 60 
(See also Air Traffic Control, Business, Military) Research grants to universities .............00. BF50 Sep 9 60 
AMA Conferees forecast 1970 markets ........... BF32 Jul 1 60 Social Security may buy data transmitters ........ EN9 May 26 61 
Antitrust action against component makers ....... EN9 Mar 17 61 Space Council to coordinate DOD, NASA ........ wOl4 Jan 13 61 
G ATT request to FCC for private microwave band Space frequency allocations study by JTAC...... EN11 Jan 13 61 
for space communications experiment opposed Space communications frequency allocation 
Gage, infrared, measures hot stee! strip Oct 21 60 by industry Groups ........+++-eseeeeeeeeeees BF35 Dec 23 60 UIE ss kccc conroisrccnsecercesessnsiss BF26 Apr 21 61 
Gas clipper tubes for radar service ..............+ Dec 16 60 Automation and Manpower Office in Labor Space administration shakeup due? ............. WO14 Nov 25 60 
Gas proportioning and mixing controls ............. Aug 19 60 Department supported eeuriad.. sete e tweens 4 May 5 61 Tax on knowhow agreements weighed ........... EN11 Mar 10 61 
Gases for semiconductor production .........-..++- Jan 20 61 Bill would increase defense competition . . - WO14 Mar 24 61 Tax reform would up capital spending ........... EN9 Apr 28 61 
Gate, analog multiplication, using time as variable F136 Aug 12 60, British wary of NASA contracts ............++++ EN11 May 19 61 Unemployment statistics should include unfilled 
Gate, input, multiploner .........scescsseceseeee TF64 Oct 7 60 Budget increase for space, limited-war .......... EN11 Jun 2 61 job data for true picture (company editorial) .... 3 Mar 3 61 
Gates, AND, silicon diode, design chart........... ERS80 Oct 28 60 Centralized procurement staty goes slow ........ BF34 Jan 20 61 Voice of America seeks mobile station Feb 3 61 
Gates, back-biased diode pulse, a-c, d-c .......... TF94 Oct 14 60 Civil defense tests home alarm device .......... EN11 Oct 21 60 Voice of America awards contract .............. Nov 25 60 
* Gates, logic, tunnel diode-transistor .............. TF4 Mar 3 61 Communications satellite: House hearings ....... WO14 May 19 61 Voice of America buys 12 transmitters Oct 28 60 
Congress wants manned bomber production....... WOl4 Jun 2 61 Voice of America station in Liberia............. EN11 Sep 16 60 
Congress considers bigger role for small business WO14 Sep 23 60 Weather Bureau computer stations .............. RD94 Dec 9 60 
GENERATORS Contract and jation....... BF32 Dec 2 60 Weather radar net being completed by Weather 
(See also Power Sources & Supplies) Defense budgeting for 1961 .......++.seeeeeeeee WOl4 Feb 17 61 Bureau costs $3.8 million ...........--eee0ee Sep 30 60 
Accelerator, 12-bev synchrotron ...............- END Nov 4 60 Defense budget, missile spending .............+ wOl4 Jan 661 WWV, WWVH change time code ° Jan 13 61 
* Clipper, two-stage, generates square waves from Digital facsimile speeds mail .............+.06+ BF44 Nov 25 60 * Graphical method predicts radio interference ....... ERS6O Feb 3 61 
IED cicned tenankuns ceases bes ikouscual TF64 Mar 17 61 EIA petitions on minimum wage ..............4. wOl4 Oct 14 60 * Gray-to-binary converter handles least significant 
* Delay generator, solid-state ................... TF78 Apr 14 61 EIA seeks new tariff and income tax ............ BF26 May 26 61 GE widvudnccccbasuchubestetccenesnuvedes TF56 Jan 27 61 
* Echo signal generator tests radar............... TF5@ Mar 31 61 EIA seeks new tariff plan ..........cseeseeeeee BF26 May 26 61 Grounding to reduce interference ................- TF84 Sep 9 60 
Electric wind energy converters provide high Eisenhower’s final budget .........-ssssceeeees W014 Jan 27 61 Groundscatter propagation research indicate 
Pe SED ste cnsvesinecciectsovecsen RD148 Aug 12 60 * Electronics in Europe: special report on business feasibility on non-great-circle paths ............ TF74 Oct 28 60 
* Exponential sweep waveform generator .......... TF59 Apr 14 61 conditions and technology ......+..sseeseeeee SR65 Jun 9 61 * Guidance devices for the blind ..........++seeeee- TF43 Jun 23 61 
Frequency generator of aircraft recorder ......... TF118 Nov 25 60 FAA adopts beacon sidelobe suppression........ EN11 Apr 21 61 Guidance, infrared, survey of detectors............ TF82 Dec 9 60 
Generator delivers rectangular constant-current FAA air traffic control center ............s0005- EN11 Jun 2 61 Guidance, lunar and solar probes ...............45 BF38 Dec 16 60 
or -voltage pulses for electrothermal and FAA air traffic control research ........-..+00+5 WOl Jan 6 61 Guidance; motor converts accelerometer pulse to 
electroexpiosive studies ..............20000- TF82 Sep 16 60 FAA air route radar design, plans .............. BF38 Dec 2 60 MID x biconsvesetctecvecscsdenesdoctasascece RD8O Feb 10 61 
* Impulse generator for receiver test.............. TF7O0 Apr 14 61 FAA announces flight inspection system ........ EN11 Jan 13 61 * Gyro, electrically suspended ..........s.eseeeeeee PC43 Mar 10 61 
* — lonospheric impedance probe, signal generator ... TF88 Jan 13 61 * FAA beacon radar identifies aircraft ............ TFS7 Feb10 61 Rion kantanwacwavaceecvoeeweueses RD76 Oct 7 60 
Million-volt lightning generator for vif........... TF53 Jul 22 60 FAR GARR GIONS occiccicssecccossccsscscss WO14 Nov 4 60 Gyro motor laminations stacking............ss000s PT86 Dec 2 60 
Negative ion generator, low-cost ............... EN11 May 19 61 FAA orders data processing systems ............ BF47 Nov 25 60 Gyro switch, vertical sensing ...........sceeeeees RD64 Feb 24 6) 
* Pulse generator, high-voltage, low-current ... TFB4 Jun 30 61 FAA postpones 50-kc deployment ............+.+ EN9 Dec 2 60 Gyro system needs little power in space ........... CmM68 Jul 1 60 
* Pulse generator for coherence tester ............ TF61l Apr 21 61 FAA prohibits f-m radios in aircraft............. EN11 May 19 61 Gyro torquing switch, missile autopilot ............ TF60 Oct 21 60 
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Gyro wheel balancer, electronic system detects 






WMMIIROD 60000 vececsecececesccovescccncnees RD82 
Gyros, types, uses and design ..........-eeeeeees SR57 
Gyroscope, magnetohydrodynamic ........+0+++e+0+ BF38 
Gyroscope uses superconducting ball ..........++. BF123 

H 
Hall-effect generator, synchro ...........eeeeeeees SR57 
Hall effect microprobe, magnetic field...........+. RD68 
* Hall effect microwave isolator-amplifier ........... TF56 
CRRIPGETRES WIIG nn dnecaccdecnscccnccussees TF64 
* Hall sensors, magnetic and vif pickups ............ TF68 
Handicapped workers win acceptance ............. BF37 
* Head, magnetic tape recording .........++seeeeeee TF89 
* Hearing aid types, diagnosis ...........sseeeeeees TF43 
Hearing aid sales hit $70 million ..............00 BF41 
* Heat sinks, beryilia, for transistors ...........50++ TF76 


Heat sink design for transistors (comment, CT6 Oct7) ERS66 
Helical resonator design chart 





Saowsvensssdeaeecny ERS140 
Helmet transceivers for flight deck communications TF57 
Hi-fi show, ionic cloud speaker BF53 
High-current solid-state switches ............++0+- TF72 
High input impedance transistor circuits ....... << ae 
High pressure apparatus, semiconductor research... TF90 
Highway controls, radio, radar and computers ...... BF22 
Highway traffic control communications ........... TF8l 
Horizon scanner senses satellite attitude.......... RD104 
Hydrophones packaged with preamplifiers measure 

ocean noises for sonar design ..........ceeeeees TF60 
I 

* Icebergs detected by radiometer ...............++- TF72 
IDEP program trades reliability data .............. BF20 
Image converter tube for high-speed photography.... TF76 
Image intensifier, photoelectric ..............eee- EN11 
Imaging system of star tracker, photo-tube ......... TF88 
* Impedance, antenna in ionosphere ..............05 TF88 
Impedance modulated by variable capacitor ........ TF68 
Impedance plotted on charts ...........sceeeeeeee ERS76 

impedances, infinite, provided by positive feedback; 
impedance division application...............65 TF 102 

IMPORTS & EXPORTS 

Argentina cuts surcharges on equipment ......... BF9 
Argentine export nil, imports slim ..........0. BF43 
Boycott of imports averted in Chicago........... wol4 
Brtats Gea US, SHR GUN a cccccscccccescccecese BF23 

British electronics production and exports exceed 
other European nations .. ........ssseeeeeees CT6 
British exports to U.S. drop . . EN11 
Burmese imports, U.S. third ..........ececeeeees BFl4 
Canadians forming avionics export co-op ENS 
Canadians protest cut-+ate Japanese tubes ..... EN] 
EIA pleads for Japanese import curbs ........... wol4 
Ck INES CI IID vise sivtinccccccnccccccs wol4 
EIA seeks new tariff plan .............0.-eeeee BF26 


EIA weighs import problems 











* Electronics in Europe: special report on business 
conditions and technology .......6..eseeeeeee SR65 
* Electronics market 1960-70; survey of sales, 
international trade, etc ...... saebedseousess BFT73 
European firms buy U.S. picture tubes ........... EN1l 
Europeans note Japanese competition ........... EN1l 
Exports dropping due to lower costs overseas and 
CWNSO RAWIETS . cc cccccccccccccccccveseccsces BF43 
France cuts import restrictions ..............04. ENl] 
imports: aid to distressed industries favored over 
restrictions, boycotts scrutinized............. WO14 
Imports from Britain drop ..........eeceeececees MR26 
CSTE ea FES TN FIG 6 voc cdctccccccccnccses MR32 
Japan extends transistor radio quota .... EN9 
Japan may cut transistor prices ...........00005 EN9 
Japan sets “‘toy’’ radio quota for U.S., U.K. ..... ENII 
Japan to export tunnel diodes ...............05- BF45 
Japan to remove $11 floor on transistor radios.... EN9 
Japan wants Okinawa quota on exports to U.S. ...  BF28 
Japan’s Precision Measuring Instrument Show in 
U.S.; Russians buy $20 million BF40 
Japanese battery imports to rise................ MR18 
Japanese competition in instruments ............ EN9 
Japanese decisions on export-import quotas ...... ENll 
Japanese import decline seen ............00eee wol4 
Japanese imports hit by union, EIA ............ EN11 
Japanese imports level off ..............0cceeee ENS 
Japanese radio-tv sales, exports .. EN11 
Japanese sales in U.S. double ....... sacdevese MR30 
Japanese semiconductor import restrictions to be 
opposed by OCDM wol4 
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Jun 9 61 


Jan 6 61 
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Aug 26 60 


Jul 29 60 
Aug 19 60 


Feb 3 61 
Sep 23 60 
Jul 29 60 
Jan 6 61 
May 26 61 
Aug 12 60 
Aug 26 60 
Mar 17 613 
Mar 3 61 


Sep 30 60 
Feb 10 61 


Jan 27 61 
Feb 10 61 
May 19 61 
Aug 12 60 


Jan 20 61 


Japanese transistor radio exports 








as cveeccencees EN11 
Malayan radio imports up 13% ........-2-eeeeeee BF27 
Market opportunities in small nations ........... MR26 
Nicaraguan imports, U.S. 54% 
Puerto Rico shipments over $47 million ......... BF32 
Radio exports fall, imports rise ........-..0 000 MR24 
Swedes, Swiss use U.S. Doppler radar . BF23 
Swiss send tv projectors ..........eeeeceeeeeee BF48 
U.S. exports gain in first quarter of 1960 ........ MR24 


West Germany ups radio-tv exports 





Improved communications using groundscatter 


PTOPAQMION 2c ccccccccccccccccccccccccccccces TF74 
Indicator, binary-to-decimal ..........seeeee ceeeee TFlll 
Indicator, electrochemical elapsed-time, operates 

on electroplating principle ............+eeeeeeee CM98 
Indicator, jet fuel flow, a-c controlled magnetic 

GTN ovccctcccccacesescesccecsedsscdecces TFT75 


Indicator, moving-target, tested by radar-retum 
simulator 


indicator, voltage dips, neon lamp latch 
Indicators, electromechanical survey 


Induction heating, r-f, power source 





Inductors, microminiature 


Inductors, obtaining equivalent circuits of 

graphically, for wideband applications .......... ERS70 
industrial electronics markets 1960-70 ............ BF73 
Industrial process control systems, computers in 

CAND CITNG 0 ons ccesntccone neces svncssenccsse BF32 
Information retrieval with computers ...........++- SR63 
information-retrieval study may result in 20-college 

interlibrary Combine ..... 2.26. cceeeeeeeeeeeees EN9 
Information retrieval techniques reported at 

Computer Applications Symposium ...........+++ BF4] 


Information search and retrieval system 








INFRARED 

Battlefield surveillance, Army ..........++-00+ BF40 
CdS stores conductivity .........eeseeeceeeeces BF19 
Detectors, survey of available types, manufac- 

turers and applications TF82 
Glass frit seals germanium IR windows .......... PT66 
Infrared aircraft proximity warning tested ........ EN11 
Infrared communications range is 20 miles ....... EN9 
Infrared optics, plastic film..........ceeeeeeers PT64 
infrared transceiver; modulator is based on free- 

carrier absorption in germanium (CT6 Apr 7) ... TF177 


Infrared radiometer for Nimbus satellite ... 
Infrared spectrophotometer for Mars study 
infrared gage measures hot, moving steel 
infrared paramp planned ...........ceeceeceeees 
Infrared probes for life in space 
Infrared radiometer, Tiros Il ...........0seeeees 
Maser, gas c-w, operates near infrared 
Microscope, infrared ............. ‘ 





Missile warning study contracts ................ 
Nuclear blast detectors, vif, infrared 
Ophthalmology, infrared .... 
Scanner, hihg-sensitivity, indium antimonide ..... 
Tracker, infrared telescope, for ground portable, 
aircraft or space vehicle 
Traffic monitor, infrared 





Infrasonic (below 15 cps) waves provide atmospheri 





idéqqekekteahnntindehacmcenuxeuts RF92 
INSTRUMENTS 

(See also Test Equipment and Specific Instruments) 
Able-5 iunar satellite instrumentation ........... TF63 
ASCOIEA, GOTT « cccccccccccccescescccces BF43 
Acoustic microphones measure air temperature ... EN11 
Analytic methods highlight biomedical show ..... BF46 
Analyzer, heart-sound, triggered by muscle pulse, 

selects from recording of cycle........-.++0++ TFS2 
Analyzer, digital, 256-channel, for neutron time- 

of-flight and pulsed-neutron measurements ..... TFS 
Analyzer for stepper servo motors .............- TFT71 
Analyzer, |-f spectrum, digital ..............005 TF78 
Auto engine dy test prog by 

magnetic tape recorder with velocity correction TF74 
Automobile testing telemetry system ............ TFS7 
Biomedical, control and analysis equipment 

described at ISA conference ............. BF29 
Capacitance bridge monitors wire enamel ........ PT92 
Capacitance change indicates liquid level ....... TF6 
Capacitance measured by off-balance bridge ..... TF52 
Cathode ray writing and storage tubes for 

nanosecond display in pulse analyzers ........ CM82 
Comparator, d-c voltage ...........eeeeeeeeeeee TF66 
Coe, CR, CH onc das cosssvccccnconce TF49 
Counters, cosmic-ray neutrons .........-..e+0e- TF60 
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Oct 28 60 
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Counters tested by sinewave generators ......... TF114 
Crt gives bar-graph display of 39 traces 
Delay measurement with cro 





Densitometer, integrating, uses flying-spot 


scanner to analyze x-ray film ...........-000- TF64 
Diagnostic medical instruments and measuring 

WCRMIGQUOS SUTVEY 2. occ ccsccvcccccccccccce TF4&9 
Dielectrometer, X-band, resonant-cavity, tests 

high temperature radomes, materials .......... TF118 
Dielectric constant of materials read or plotted 

directly by microwave ratiometer over range of 

WOGUORGIES 2... ccccccccccceccccccecccoscnces TFT71 
Digital instrumentation for end-fire antenna 

array field measurement ..........0+-seeeeees TF9O 
Distance meter, photoelectric .............e000 RD84 


Electrometer measures changes in blood pH ...... R0131 
Electrometer, tunnel-diode ..........0+eeeeeeee 
Electrostatic squarer determines acoustic 
characteristics, analyzes audio signals 
Engine wear detected by new instruments . os 
European developments ..........seseceeeeeees 
External oscillator, detector and RX meter 
measure admittance parameters without over- 
driving transistor 





Feedback circuits, thermocouple transfer, for a-c 
instrument calibration .... 2.0... eeeeeeeeeeee 

Flight data recorder, crash-proof metal tape . . 

Flowmeter, portable, transistor ..........-++++++ 


Frequency shift device identifies metals ........ 














Gamma-ray telescope satellite instrumentation ... BF32 
Geological research probes and projects ......... SR53 
Heartbeats measured remotely as varying opacity 

of earlobe creates pulse to trigger transmitter 

oscillator via phototransistor ...........-++++ TF54 
Hematocrit measures red blood cells ...........- TF53 
High gain transistor pulse amplifier with saturated 

output for CRO display...........- TF100 
Infrared spectrophotometer for Mars study........ BF29 
infrared gage measures hot, moving steel ........ TF65 
Instrumentation for exploding wire research ...... TF43 
Instruments speed highway construction ......... EN? 
Interferometer, Fabry-Perot, uses 3-mm, HCn 

CII icin cncsccnnanenssacvccsceseesss TF4 
interferometers for plasmas ...........seeeeeeee TFT71 
Interferometer measures projectile acceleration... TF68 

radar, satellite-bor TFSO 

lonospheric impedance probe TF88 
lonospheric sounding ion counter ..........+. 05+ RDS 
IRE Convention, products shown .........-..005 BF36 
IRE Show, new products report ............s000- BF18 
ISA conference scans sea and space .......... . BF4 
Japan promotes frequency meter production ...... EN11 
Japan’s Precision Measuring Instrument Shows 

probe markets in U.S. and Russia............. BF40 


Magnetic induction direction finder maps under- 
QROUNG CAVES 2... cece cece cence eee e ee eeeees 


Magnetometers for space and earth studies 
Medical diagnostic and visualization systems sur- 








vey; monitors, analyzers, data processors, etc. TF4 
Megawatt magnetic spectrometer .............+.+ RD77 
Millivoltmeter overload protection .............. RD64 
Multipath fade rate recorder ...........00eeeeees RD88 
NASA outlines space instrument needs .......... 
NASA space R&D and instrumentation . . ‘ 
Nuclear resonance temperature sensing system... TF52 
Oscilloscope bar chart, 60-channel ............. TF101 
Oscilloscope comparison of resistances .. TF118 
Oscilloscope computer output writer ............ TFT5 
Oscilloscope measures nuclear half-lives ........ RO78 
Oscilloscope, sampling, tests microwave 

Wansmlasion UAGS ...ccccccccceccceccccesces TF86 
Parallel-mode scanner, transducer array ......... TF78 
Paramagnetic coating thickness tester .......... TF48 
Phase measured at high frequency by comparison 

with variable delay standard .............+0++ TFS4 
Photoinstrumentation discussed at SPIE conven- 

tion includes nanosecond shutters ............ BF48 
Power supply, precision variable, for instrument 

calibration ......... a anand TFS 
Power transistor active parameters measured by 

pulse techniques ................+ i<iace. Se 
Projectors help instrument calibration ........... PT% 
Proton precession and optically pumped alkali 

vapor magnetometers measure magnetic fields 

PRG sccccccsscssccediesscsesicssosess TF47 
R-f power meter, temperature compensated ....... TF64 
R-f spectrometer in nuclear resonance temperature 

SOMED xceratucianensesncddannencdidsunasess TF52 
Radio sounding system for groundscatter 

propagation research; cro display............- TF74 
Radiometer may detect icebergs ................ EN9 
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Radiation detectors for space probes ............ SR53 
Reguiated power supply ...........2-sseeeeeees TF132 
Relay satellite program details .............-4+ BF29 
Reusable ATR instrument container ............. PC43 
Scaler, high-speed, uses tunnel diodes .......... RD74 
* Semiconductor junction capacitance tests........ TF50 
* Servo amplifier test instrument ...........+0000 TF52 
Servo-balanced capacitance bridge plots dielec- 
tric properties during thermal cycling ......... TF56 
Silicon junctions detect positive ions, may 
improve mass spectrometry ...............++- RD74 
Space plans for the next decade, survey of pro- 
jects and jnstrumentation ..............0+e008 BF38 


Spectrograph, rocket-borne, kept pointing at sun 
by photodetectors and servo ..........+e2ee0e 
Spectrometer aids tube, semiconductor study . . 
Spectrometer, neutron, programmer ...........+++ 
Spectrometer, nmr, simplified ...........-+++0+ 
Spectrometer, portable, uses isoptope 
Spectrophotometer checks plastic color.......... 
Spectrum analyzer using magnetostriction band- 





PERE IBS <5 cniancdscesdnncnanbaccacksonse TF88 
Staircase voltage generator provides digital time 

code which identifies instrumentation tape 

SONNE x0dcncctunesinveessvasncsacscoses TF88 
Strain gage voltage divider eliminates slide wire 

in recorders and indicators ...............+-- CM66 
Survey of probes, transducers and electronic 

equipment used in study of nature ............ SR53 


Sweep generator, amplifiers, CRO display of 
tunnei diode curve tracer .........-..2+seeeee 
Sweep generator, high-precision, facsimile 
Tiros || weather satellites ground control and 
imstrumentatiOn ...... 2... c eee ce eee ceneeeens 
Transistor and diode curve tracer ..........+-++- 
Tumors located by scanning radioisotope con- 
centrations and modulating film exposure . . 
Ultrasonic velocity meter, precision ............ 
USSR spaceship cabin instruments ..........--++ 
Velocimeter, deep-ocean, aids sonar desi ° 
Velocimeter, gas shock front ...........+cse000 
Velocimeter tells sound speed in water, detects 












impurities, temperature, pressure ............. TF69 
Voltage measurement to 30 Mc by thermal con- 
verters for instrument calibration ............. RDI 
* Voltmeter, digital, voltage-to-time conversion .... TF67 
* Voltmeter sampling gate, transistor ............. TF120 
Voltmeter switches to correct polarity .. RD84 
Wave analyzer, transistorized heterodyne ........ TF68 
Waveguid plifies microwave 
CDICINS ooo sisivnccccncscccesnccscsoence RD104 


* Insulations, embedding resin; survey of fillers and 
environmental effects 
insulation, epoxy-coal tar 











Insulation, silicone, new types ...........2+2+0005 CM98 

* Integrator, diode pump, of flowmeter .. so 

integrator, operational, phantastron delay .......... TF72 
INTERFERENCE 

Army proving ground, testing for.......-.....++- BF38 

Communications blackout research net .......... EN9 


Cross-modulation tested by rocket .............. 
FAA prohibits f-m radios in aircraft 
Frequency compatibility (equipment non- 





interference) program stepped up ............. BF24 
* Graphical method predicts r-f interference in 
electronically-congested areas ............... ERS60 
Grounding, shielding and design to reduce 
PND: knob cscnnensacepenrcchcnesesdee TFS4 
Harmonic absorption filters, microwave.......... CM86 
Metal-filled silicone shielding .............-+++ Cm1l9 
* Predicting spurious transmitter signals.......... ERS68 
Probe r-f interference at satellite altitudes ...... EN11 


R-f interference in buildings .........-....- 
* Radio receiver interference susceptibility 
Solar flare after communications blackout puts 





solar storm theories in doubt...............+. RD123 
Standard adopted by services ...........2+s0005 BF37 
Wire mesh makes flexible r-f shields ............ PT9 

* Interferometer uses 3mm HCn beam maser ......... TF4& 
interferometer measures projectile acceleration ..... TF68 





interferometer system to track missiles 





Binary full adder inverter ..........+sesseeseees Tra 
* Computer equipment and R&D survey............ SR63 
Controlled rectifier inverters . TF52 
* Square wave inverter replaces sine wave source... TF8O 
* Static inverters, 3-phase, space vehicle ......... TF70 
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* lonosounder radar, satellite-borne 


* Letter-codes, microwave frequency bands . . 


* Limiter for operational amplifiers 


Three-phase inverter employs silicon controlled 

rectifiers and magnetic amplifiers 
Transistor-tunnel diode inverters 

ast guide ¢ 

lon beam new fabrication technique .. . 
lon bombardment cleans air 
lon bombardment dopes semiconductors 
lon chambers, telemetering 
lon (negative) generator, low-cost ............00++ 
lonized air may make r-f field audible 











lonosphere, lunar, may be dense... ........-..esee 


* lonospheric electron density studied through 





impedance changes of rocket-borne antennas ..... TF88 
lonospheric propagation study........ssseseeceees RD65 
lonospheric research program ......s.ceeeeeeseees RD88 
lonospheric scan antennas, VHF, at NBS .......... EN9 
lonospheric sounding scanning radar ............+. TF44 
ROG GRO ROTI: iso cnnescwasdcccwsesdosencecsas CT6 
Inverter, solid-state, handies 50 Kva............++ BF28 
* Isolator, microwave, Hall effect .. TF56 
Isolator, uhf, stabilizes paramp gain ...........+++ BF123 
J 
Jewelry, electronic, lights up .........eeeeeeeeee EN11 
K 
Kerr cell camera photographs exploding wire ....... TF43 


Kerr cell shutter, nanosecond 
Kits, educational, for youngsters 





KLYSTRONS 
Accelerator, 10-20 bev, uses high-power klystrons RD64 
Accelerator, 60-mev, uses klystrons ............ BF33 
Klystron, reflex, wideband tuning with constant 
SUPOIET UONNNGD . cc cccccscsscceseccocesesees TF66 
L-band klystron puts out 30 Mw .............08 BF 123 
L 
Loads for controlled rectifier inverters ............ TF52 
Rhumbatron broadband microwave cavity......... TF% 
Therma! warping of cavity grids tunes and sweeps 
EE vobasinkenpavesiinseaeddaseiadeuses TF 
Laminar junction layers microcircuits ............. TF55 
Lamination stacking technique ................0+ PT76 
Lamps, hydrogen atom ......... RD% 
Laser and maser crystal materials ................ Cms8 


Laser development announced 
Laser-like optical pulse maser ............. 
Laser material, doped calcium fluoride 





CNET NY AGRON NE ons sccectsccsenssscs 
* Laser (ruby optical maser) radar ranging........... TF51 
Lasers in underseas electronics .............+005+ BF24 


Lasers, solid and gaseous 
Length standard adopted ..............ceceeceees 
Lens, optical, lenticular array 





Light beacons, missile tracking .................. 
Lightning atmospherics simulated 


Limiter of transistorized wave analyzer 
Line-drawing pattern recognizer 





Liquid level measured by capacitance change ...... TFeb 
Liquid level sensors control artificial heart and 
DS ok acc adovendtedcenedccuueksete TF91 
Liquid-state switch, gassing problem ............. CM86 
Log, geomagnetic for ships, aircraft .............. BF48 
LOGIC 
(See also Computers) 
All-magnetic logic circuit designs ............- TF6l 
Analog multiplication, time as variable.......... TF136 
Analog-to-digital converter of |-f spectrum 
ST ccanuteccekesssepdsanaaaanenskeeee TF78 
Auto traffic control and guidance system logic- 
WU cncacuasssncnredetenseasscesNensons TF109 
Binary full adder, microcircuit, with unipolar 
field-effect transistors as active and passive 
DME occ nancasensssscecansscnesenessess TF48 


* See Abstract Section fer further details 
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Code converter, Gray-to-binary, does not revers= 
CE BIN WINE occ ccceccsccsccsescosscess 

Coded wafer is logic array for nonscanning 
Character reader... 1... 0. eee eeeeeeeeeeeeeee 

Computer output alphanumeric displa 








Computer equipment and R&D survey 
Counter, solid-state, uses multiap 

nondestructive readout ..........eseeeeeeeeee 
Digital tone filter, bandpass slot type........... TF58 
Digital 256-channel neutron analyzer ........... TF68 
Diode clusters simplify logic .....-...-seeeeee Cm78 


Electroluminescent logic devices 











Epitaxial transistor circuits ...... oe TFS2 
Gates, AND, silicon diode, design chart......... ERS80 
Hydraulic logic research ..........eeeeeeeeeees TF73 
Logic and switching system of digital analyzer for 

Stepper Servo MOtOrs .......-.-seceeeeeeeeeee TF71 
Logic-memory thin film magnetics research .. TF81 
Logic, thin film cryotron ..........esseeeeeeeee TF84 
Mechanical switching trends ............2-eee++ SR57 
Microminiaturization R&D and devices .......... SR77 


Multiplexer, low-level, digital, 48 channels 

share three a-c amplifiers 
NOR, pnp, worst-case design methods 
NOR, pulse and video amplifier compare epitaxial 


















and conventional transistors ...........-+-+++ TF52 
One-shot logic sinewave generator ...........-++ TF114 
Perceptron, artificial nerve network, learns to 
recognize patterns and letters ...........000+ TF56 
Photoconductor matrix forms logic combinations by 
changing illumination pattern; flexible system 
can solve specific problems and repair itself... TF56 
Programmer, punched card, for analyzer ......... TF54 
Pulse commutator simulator uses magnetic logic 
COMOMS 2c ccccccccccccccccccccvccscccccece TF43 
Shift register, magnetic, clock generator ......... TF60 
Shift-register pulse generator, megabit .......... TFS6 
Thin-film multilayer networks .......eseeeeeeees TF9O 
Time-compression for digital correlation +.» TFI91 
Tunnel diode-transistor logic circuits ........... TF4& 
Tunnel diode video pulse compression .......... TF% 
*L , electrody high-fidelity ... TF49 
Low-frequency (below 15 cps) research...........+ RD92 
Low-Level multiplexing for digital instrumentation.. TF64 
Luminescent materials’ persistent polarization may 
lead to high-speed memories .........---e+eee0 EN9 
M 
MAGNETICS 
(See also Thin Films, Ferrites, Memories, etc.) 
All-magnetic logic circuit designs ...........+++ TFel 
Authors’ corrections, article p 79 Jun 3 ......... cts 
Binary-to-decimal converter-display uses magnetic 
GIS vies crencsccndscevcnessnsesseeeces TFlll 
Computer equipment and R&D survey...........+ SR63 
Core memory, 3-D, megabit storage ... ccs TOS 
Cores and materials for Hall multipliers ......... TFO64 


Counter, solid-state, uses multiaperture cores for 
nondestructive readout ..........seeeeeeeeees 
Coupling circuit extends recorder response 
Cryogenic bearings have magnetic cushion 
Cryotrons, thin film and wire, for high speed 








Storage and switching ............seeceeeeeee TF84 
Czech unit probes magnetic fields ........-..... BF12 
Earth’s magnetic field change study ............ RD109 
Ferrielectrics, new materials group ..........+++ EN11 
Hall effect microprobe, magnetic field. . -» ROB 
Hall sensors, magnetic and vif pickups.......... TF 


interferometers for magnetically-contained 





Irreversible domains in thin films permit high- 


speed nondestructive readout memories ........ TF126 
Kerr magneto-optic system photographs magnetic 

domains in thin films ...........0000e cccccce VFIZO 
Loop antennas probe earth currents ............. EN11 
Loudspeaker, electrodynamic, high-fidelity ...... TF#9 
Magnetic botties confine plasma near fusion ..... BF50 


Magnetic fields vary transistors gain .. 
Magnetic probe identifies cable wiring 
Magnetic amplifier, a-c controlled 
Magnetization time of ferrite core is basis for 
decimal storage method .........0s-ceeeeeees 
Magnetic film memories made on grounded alu- 
minum sheet operate in nanoseconds .......... 
Magnetic induction direction-finder maps under- 
ground caves 
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* Sales organization: distributors, sales staffs, Flexible printed wiring sales forecast at 
Magnetic-optical technique makes supercon- 










































representatives; methods, costs and planning .. BF73 Jan 6 61 p RRL ESE Se ieee eo a Be MR22 Sep 30 60 
Gy RID. 6.6oc ccc ccscccscscccccveucss Me MEO 8 Cea 32. Jan 20 61 ikieiee ciel ch oes ae ah iaiiel 
Magnetostriction bandpass filter............20++ TF88 Dec 16 60 Ee ere is haste oe Compul 
Solid-state research at lowa State U ...........+ BF28 Apr 7 61 Instrument Sales to Rise, BDSA Says ........... EN Jan 27 61 
Magnetometers measure fields in space.......... TF47 Aug 5 60 Sailaninstorn idonsiion caidas wide ohidi: . BF36 Jan 20 61 ciiinnhenial...... Prete 
aera ees : ie : ; oa re : = Southwest plans graduate research center........ BF36 May 5 61 Limited war equipment in DOD budget ........... WO14 Mar 24 61 
© ideterlets vesench, congulir ead wlcroanve Stanford forms radio astronomy institute ......... BF50 Dec 9 60 Limited war market, 10-year forecast............ MR22 Apr 7 61 
devices ....<: SALA? : Jan 13 61 Teachers’ salary survey; engineers lead......... BF32 Jan 13 61 Loran, sonar, radiotelephones, autopilots, radar 
Memory devices, research trends ...........2.+- Nov 11 60 Lies aids, electronic, EA conference....... BF32 Jun 9 61 in commercial fishing vessels ..............+. Dec 23 60 
Niobium-zirconium alloy superconducting in high Technicians we engineer; three is best ......... BF54 Mar 10 61 Market growing for space-tracking gear Feb 24 61 
magnetic fields .. ENIL May 5 61 Technologist in perpetual short supply? ......... BF44 Nov 11 60 Market opportunities in small nations Nov 18 60 
Oscilloscope displays thin film curves .......... RD120 Jun 9 61 ie cuca tates tack Siete TRS4 Ape 21 61 Market research data helps salesmen . Sep 23 60 
* — Paramagnetic coating thickness measured by Tv course teaches network theory ..........+.++ BR40 Oct 21 60 McGraw-Hill’s 1961 forecast ...........--eeeee Nov 25 60 
variance in field; tester circuits .. TF48 Feb 24 61 Mapping caves magnetically ......+++++-++eeeeeee Sep 23 60 Medical tv market looms ........--++eeeseeeeees Sep l6 60 
Printed contact relay, permanent magnet......... CM108 Sep 30 60 * Maps projected on crt radar display Mar 3 61 Microminiaturization spending, prospects . .. SR77 Nov 25 60 
* Probe, vibrating wire, for magnetic field Military contracting rises .......-...eeeeeeeeeee WO14 May 5 61 
micromeasurement P May 19 61 Military market growth slowdown seen ........... MR22 Sep 30 60 
Programmer, magnetic, generates pulses ......... TF60 Oct 21 60 MARKETING NASA spending $621 million in fiscal 1961 on 
Pulse-controlled panel display .........sssseee: RD68 May 26 61 Computer firms join for sales, service........... EN11 Sep 30 60 space R&D and instrumentation; details of 
* Recording head for magnetic tape has outside Defense spending to be paced by GNP .......... EN11 May 19 61 Jan-June, 1960, contracting............ss0005 BF30 Sep 23 60 
coil, microgap; ferrite core ......sceseeeeeees TF89 Jun 30 61 Distributors penetrate industrial electronics ..... BF28 May 12 61 New administration plans indicate increased but 
* — Saturable reactors obtain sinewave from square- Distributors’ volume to double by 1965 .......... MR22 May 12 61 more selective government procurement ....... BF24 Jan 20 61 
wave inverters; core materials ..........+++++ TF8O Jun 30 61 Distributor sales put at $400 million ............ MR26 Jul 15 60 Nike-Zeus, summary of equipment, sites, 
Servo current regulator controls high-power * Electronics in Europe: special report on business spending, contractors, R&D ...............65 13 61 
CNM UIs sadctiecinsceecdcriacaiezes TF66 Nov 460 conditions and technology .......+..eeseeeees Jun 9 61 Nuclear instrument sales rise 20 61 
* — Shift register pulse commutator simulator ........ TF43 Mar 24 61 Electrical distributors eye electronics Dec 2 60 Nuclear instrument 1958 sales $47 million 8 60 
Spectrometer, nmr, simplified ...............0++ RD5S4 Mar 24 61 European expansion by US companies, lists US- Ovens, microwave; types, sales .............00 2 61 
Study pulsations in earth’s field.............0+. RD68 May 26 61 owned plants pai atun aah ae ealieireebdees Golem BF30 Oct 28 60 P-c board business due for 10% rise .. 19 60 
Superconducting niobium-tin alloy developes high Impact of new technologies, services and products Police buy $7 million of radio, other gear 26 60 
magnetic field with low current ............0+. EN9 Feb 10 61 on marketing A a clacaunas dsttadaaataa MR24 Nov 11 60 Radio sales highest in decade ..............+.. 7 60 
Superconductor tunneling studied ..............+ RD68 Mar 17 61 Market research data helps salesmen............ MR26 Sep 23 60 Railroad microwave market expands ...........+. 3 61 
Thermonuclear reaction controlled 1 msec ....... BF41 Dec 2 60 Neurophysiology lab equipment.............++00 CTé May 19 61 Relay sales to rise 35% in five years ........... 23 60 
* Thin film memories, high-speed computer Mar 3 61 Purchasing department organization, personnel and Sales to rise $1 billion in 1961 . ae 1% 60 
Three-phase inverter employs silicon controlled PPOCLICES 2. ccc ccccccccccccccsccccccccoscese BF28 May 5 61 Schoo! market for electronic teaching aids and 
rectifier and magnetic amplifiers ...........++ TFS55 Jul 8&8 60 Reps join in traveling instrument show BF46 Oct 14 60 data systems expectedto grow ...........e005 BF49 Sep 30 60 
Tuning-fork audio filter tuned by varying electro- Reps to sell $2% billion in 1960..............5- BF32 Aug 26 60 Space communications: $100 billion in 10 years .. EN11 Feb 24 61 
magnet coil current .........sseeeeeeeeeeeees TF Dec 2 60 * Sales organization: distributors, sales staffs, Space, defense costs seen rising . amon MR24 Oct 28 60 
Ultra-fine metal particles investigated as additives representatives; methods, costs and planning .. BF73 Jan 6 61 Space plans for the next decade, survey of pro- 
to plastics and liquids ......... cgescecey ae: Lae Sales expenses 5- 11%, survey shows .......... MR24 Nov 4 60 jects and instrumentation ............-.+0-00. BF38 Dec 16 60 
USSR makes metallized magnetic tape . seccce CMOS Oct 700 Sales representative problems ............+e0ees BF44 Dec 9 60 Static relay sales of $15-$20 million expected in 
Welding and soldering magnetic alloys .......... PT91 Sep 23 60 Space and missile sales, forecast . -- MR24 Oct 21 60 1963. «sees MR26 Jul 22 60 
Magnetic sound track for 8-mm home movies ........ TF61 Aug 26 60 *  Thin-film multilayer network materials .......... TF90 May 19 61 Stereo approval creates new f-m market.......... BF32 May 5 61 
Magnetic storms produce vif waves ...........005+ RD92 Dec 16 60 Training computer CuStomers ......+.+-eeeeeeeee BF42 Jul 15 60 Teaching aids, electronic .... siatean . BF32 Jun 961 
Magnetometer (atomic) for space probe ...........- TF47 Aug 5 60 Value analysis programs, vendor rating.......... BF22 Jun 2 61 Tv sales problems and prospects «eseees BF3O Feb 10 61 
Magnetometer, space field ............sceeeeeeees BF38 Dec 16 60 Vendor rating techniques used by purchasers Ultrasonics $50 million, to trebie......... ... MR26 Sep 16 60 
Magnetometers of lunar satellite............se000s TF63 Oct 28 60 Weapons systems economics studied BF32 Feb 10 61 
Magnetostriction bandpass filter............0000+: TF88 Dec 16 60 Maser and laser crystal materials............. CMBS May 5 61 
* Magnetostrictive delay, memory-logic .......--.+++ TF191 Mar 10 61 * Maser, beam, HCn, 3-mm TF45 Mar 17 61 
Making reproducible magnetic-film memories ....... TF78 Sep 9% 60 MARKET RESEARCH Maser, 4-mm, uses carcinotron bwo ...........e++ EN11 Apr 7 61 
(See also Sales) Maser, free hydrogen atom ............c.eceeeeeee RD80 Nov 4 60 
Advanced product planning of components ....... CM132 Jan 6 61 Maser, gas c-w, operates near infrared ............ ENS Feb 10 61 
MANPOWER & EDUCATION AIA forecasts air and space electronics ......... W014 Nov 4 60 Maser hydrogen atomic clock .........+.++0++ EN11 Oct 28 60 
Automation and Manpower Office in Labor Air-cleaning boosts precipitator market . BF30 Jan 13 61 Maser, optical, alkali halide proposed ............. ENS Apr 28 61 
Department supported (editorial).......++.+.+. 4 May 5 61 Airplane, private, market $54 million..........-. MR24 Oct 14 66 Maser, optical, to be solar-powered ..........s000: EN11 May 19 61 
Biomedical engineering course set up ..........- BF33 Feb 24 61 AMA conferees forecast government markets in Maser, optical pulse may give 10 miliion-channel 
Biomedical lab, projects at lowa State U ........ BF30 Apr 14 61 V9T0'S «0. .e cece ee eee eee eeeeeeeeeeeeeneees BF32 Jul 1 60 Communications links .............see cece eeeee BF38 Oct 21 60 
Business support of colleges (editorial) ......... 47 May 5 61 Antenna market to double in five years .......... MR20 Mar 17 61 Maser, ruby, for X-band weighs 25 Ibs ............ BF123 Aug 12 60 
Computer controls teaching machine ...........- BF48 Jan 6 61 Antisubmarine warfare market $¥ billion........ MR24 Aug 26 ¢ Maser, ruby, radiotelescope amplifier ............ BF44 Sep 30 60 
Computer techniques to solve engineer shortage .. BF26 May 12 61 Automobile parking market for ultrasonics and Masers, solid-state, principles and applications .... TF58 Nov 4 60 
Educators urge science base for EE ...... Apr 28 61 computers BFI8 Jan 27 61 


Masers, optical, solid and gaseous .... wccces CR FOR @ 





thacks 0D 01 rs 7 61 
EIA petitions on minimum wage .... Oct 14 60 Boosts and cutbacks in DOD projects ......... WOl4 Ag 1 




















Maser-varactor hybrid studied .................... BF4&3 Oct 28 60 
EIA surveys scientists and engineers in elec- Canadian sales of radio, tv, record players, tubes Masers, X-band, superconducting magnet ........ END Feb 3 61 
tronics, Pentagon estimate 140,000 .. WO14 Nov 11 60 im 1959-1960 ... 2... seeeeeereeeereeseeeees Dec 9 60 
Electronic teaching aids and data systems....... BF49 Sep 30 60 Capacitor sales up 59% by 1965 ...........++- Sep 9 60 
Engineer pay rises five percent ...........0es0. EN9 Mar 31 61 Component sales statistics, 1960... Mar 17 61 MATERIALS 
Engineer recruitment methods, inducements ...... BF40 Mar 10 61 Component forecasts, five-year, agreed to by (See also specific materials) 
Engineer recruitment at Wescon ......... - Aug 12 60 MILIRATY 20. e eee ener eee e ence eneeeeeneeees EN11 Dec 9 60 Adhesives, high-temperature ...............0005 CM204 Mar 10 61 
* European boom creates shortage of labor jun 961 Computer installations by type ......+.+.++.+++s BF30 May 5 61 Alumina, colloidal, forms stable films ........... CM72 May 26 61 
Exams checked by data transcriber ........-..++ Apr 28 61 * Computer technical and business survey......... SR63 Apr 28 61 ARPA sets up materials research center......... CM80 Jul 22 60 
Executive pay in electronics higher than general Computer sales disclosed by RCA ............++ MR24 Oct 14 60 Contact fuzz button, knitted wire mesh .......... CM84 Sep 23 60 
industry, tied to sales .......-..sceeeeeeeees BF32 Sep 23 60 Computers gain in local government .....-...---- MR22 Dec 2 60 Contact materials, properties .............00e0e SR57 Sep 30 60 
Field engineering is profitable ...........es.006 BF26 Apr 28 61 Consumer electronics to grow ..-..-+s+e-seeeees MR22 Dec 2 60 * Core materials for saturable reactors............ TF8O Jun 30 61 
Guide for graduate engineers ..........000.000e8 BF50 Dec 9 60 Defense, NASA and R&D spending........-.-++. MRI8 Feb 10 61 Cryogenic development aided by new materials ... EN11 Dec 9 60 
Handicapped workers win acceptance ........... BF37 Sep 16 60 Defense spending future cloudy -.....--+-++++++ MR24 Nov 25 60 Cryogenic electronics spurred by discovery of 
Information-retrievai study may result in 20-college Defense spending to paced by GNP ............. EN11 May 19 61 tunneling in thin films ...........cceeeeeeees BF43 Dec 9 60 
NY CONT cc. csicccccdseesscss pies Jan 20 61 Delay lines pass $10 million in 1959.........-.- MR24 Aug 5 60 Dehydrator, air or gas, portable ......... ...-. PT72 Jan 27 61 
Kits, educational, for youngsters Mar 31 61 Distributors’ volume to double by 1965 .......... MR22 May 12 61 Diamond thermistors good to 300 C ..........-++ CM78 Aug 26 60 
Language teacher, electronic Oct 21 60 Dynasoar: billion-dollar market by 1966 ......... BF26 Feb 3 61 * Dielectrics for p-c spiral antennas .............. TF99 Apr 28 61 
Language training aids ..... Dec 2 60 EIA forecasts of 1961 sales ............+--.++- MR20 Jan 13 61 Dielectric constant of materials read or plotted 
Locate plant near university to tap engineering Electronics-electricalR&D $2.2 billion .......... WOl4 Feb 3 61 directly by microwave ratiometer ............. TF71 Dee 2 60 
ava ccccesocccsnesantenandesetnces . BF36 Jan 20 61 * Electronics in Europe: special reoprt on business Dielectric properties measured automatically ..... TF56 Aug 5 60 
Mathematics for engineers discussed ............ BF32 Mar 17 61 conditions and technology ......-.-eeeeeeeees SR65 Jun 9 61 Effect of nuclear blast on materials ............. BF40 Jul 22 60 
Meterology institute established ................ BF43 Oct 14 60 * Electronics mark2. 1960-70; survey of sales of all Embedding materials, inorganic, 300 C-plus...... CM122 Apr 28 61 
Minimum wage of $1.23 for producers of com- products, marketing methods and planning, Ferromagnetic nickel-iron for magnetostriction 
ponents sought by government..........s.000e wOl4 Jun 2 61 international trade, financing and investment... 8F73 Jan 6 61 I ad atn ca wncdcdectvsiatal ven Dec 16 60 
Molecular Electronics institute urged ........... BF29 May 26 61 FAA air route radar design, plans ....-.-------- BF38 Dec 2 60 Fuel cell, nuciear-fueled, materials ............. Dec 2 60 
NATO science fellowships program ... .. BFSO Der 9 60 FAA to spend $47 million on air traffic control Gases and solids studied as optical masers . Feb 17 61 
New York plans R&D expansion .........+0+005% BF30 May 26 61 R&D, $100 million on gear... .......cceeeeeee BF28 Sep 2 60 Gases for semiconductor production .. . . Jan 20 61 
NSF urges equipment R&D .... Oct 21 60 FCC ruling spurs private microwave ..... «+++ BF4S Nov 18 60 Gasketing of resin and inorganics .........++++. Aug 26 60 
Purchasing department organization . . oe May 5 61 Field engineering is profitable ...... Apr 28 61 Glass used in Russian insulators .... ’ Dec 2 60 
Research grants to universities .........++..0++ Sep 9 60 Fisheries market over $3 million Jan 6 61 * Heat sink materials, beryilia, others ............ May 5 61 





JULY 20, 1961-ELECTRONICS BUYERS’ GUIDE * See Abstroct Section for further details R77 








Helical resonator materials 














High-oxide aluminum cermet capacitors .......... CM76 
High-pressure study of materials; tetrahedal press 
develops 3.5 million psi ............sseeeeeee EN11 
High-temperature and space materials ........... CM58 
Induction plasma torch for materials study ....... RD95 
infrared detectors, survey of types ............-- TF82 
Intermetallic crystal chemicals ........+.+.+2+0+ CM68 
Laser Material, doped calcium fluoride CM69 
Laser and maser crystal materials ............++ Cm8s 
Magnetic film memory materials ...........+0+0+ TF78 
Magnetic materials research ............+22000+ TF81 
Maser materials review ..........----seseeeeeee TF58 
Metal-filled Silicone shielding ......... ..» CMLI9 
Metal-plastic laminates for contact patterns ...... CM78 
Microminiaturization R&D and materials ......... SR77 
Molten salts are conductors ..........-seseeeeee PC125 
Oxide removal from conductive paths ............ CM66 
Plastics improved for space gear ...........+.06 Cm72 
Plastic tubing heat-shrinks ............2-s+00+ CM80 
Printed circuit resistor materials, fired film...... C88 





Radiation effect on materials lab 
Resins, embedding; survey of fillers and 


environmental effects .........s.seeeeeeesees TF130 
Resistor wire alloys, properties ............+0++ CM94 
Screen and emitter material for crt ............++ TF51 


Silicone for potting is transparent .............+ PC125 
Silicone rubber insulation, effect on tubes’ ther- 





Tunnel diodes, crystal growing, materials and 


experimental fabrication techniques for........ BF35 
Waveguide casting alloys..........ssseeeseeees PT68 
Zirconium-copper alloy for high temperature de- 

ORE, GERM GIEDS on iscivccinisccnncscces CM9% 
Matrices, welded wire, modules ..........++-+++0 PT108 
Matrix, neon diode-resistor .........seeeeeeeeeene TF108 
Matrix, photoconductor, forms logic circuits........ TF56 
Mechanical modulator uses variable capacitance.... TF68 

Thin-film multilayer network materials .......... TF9O 
MEDICAL ELECTRONICS 
Accelerator for cancer treatment generates 60-mev, 
NNN vancotananetacnccinntccsosess BF33 
Analytic methods highlight biomedical show ..... BF46 
Analyzer, heart-sound, triggered by muscle pulse, 
selects from recording of cycle.. TF52 





Anesthesia is 700 cps Current ................. EN 
Artificial heart and lung machine ............+0+ TF91 
Artificial limbs actuated by muscle signals ...... BF3% 


Biological effects of microwave radiation........ CT6 
Biomedical, contro! and analysis equipment 


described at ISA conference .............++-. BF29 
Biomedical engineering course set up ........... BF33 
Biomedical lab, projects at lowa State U ........ BF30 
Blood flow test diagnosis strokes .............. BF38 
Biood-pressure monitor, airborne ..........+--++ EN9 
Densitometer, integrating x-ray film............. TF64 


Diagnostic medical instruments and measuring 

Se OD) co vecascnsdaciccsecceerensd 
Electrometer measure changes in blood pH . . 
Electron microscope shows bacteria at 25,000X .. EN9 
Electroencephalograph records converted to 

punched-tape input of digital computer, photo- 

CONS SCAN GIAPN 2.0. cccccccccccsccccccccccs 
European R&D survey 
External oscillator powers amplifier implanted in 

animal, muscle potential modulates output, 








animal is not anesthetized ........-..---..+-+ TFS8 
Fader for auditory research, electronic switch 

avoids audible transients ................++++ TF85 
Fast electron dose from narrow beam calculated .. RD63 
Heart stimulator, miniature fits into chest ....... RD87 
Heartbeats, brainwaves can be studied by |-f 

IE ho civiecienesasensencsswes TF78 
Heartbeats measured remotely as varying opacity 

of earlobe creates pulse to trigger transmitter 

oscillator via phototransistor .........-...... TFS4 
Hematocrit measures red biood cell concentration 

ID ves cicwecndsnescvesseskeanwe TF53 
High-intensity sound system for physioiogical 

Pi cocanst becos sabueeesp ie neanhouaseanen RD64 
Hospital installs patient monitoring ............- EN9 
Hum heard in r-f field may be due to ionization of 

SRE cid ccicsuscadin haere nes cuedeapddss EN9 
REN onevinrwscnduasmeueadecannenen CTé 
Learning machine makes diagnosis ............. EN11 
I NS 5 ccccusotspuadewersevcdawue PC148 
Medical data telemetering system............... BF32 

R78 


Aug 12 60 
Aug 19 60 


Oct 7 60 
Mar 24 61 
Nov 11 60 
Dec 9 60 
Mar 31 61 
Jan 27 61 
May 5 61 
Sep 9 60 
Jan 13 61 
Nov 4 60 
Jul 29 60 
Aug 26 60 
Nov 25 60 
Apr 28 61 
Mar 3 61 
Jun 16 61 
Oct 7 60 
Oct 28 60 
Oct 14 60 


Feb 17 61 
May 12 61 
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Sep 23 60 
Jun 2 61 


Sep 9 60 
Jun 30 61 
Jun 961 
Aug 19 60 
Oct 28 60 
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Jul 8 60 
Nov 18 60 


Jun 16 61 
Jan 27 61 
Jul 29 60 
Jul 29 60 
Jan 27 61 


Feb 3 61 
Feb 24 61 
Apr 14 61 
Mar 10 61 
May 12 61 
Jan 20 61 


Jan 20 61 


Jan 6 61 
Jan 20 61 


Dec 16 60 
Jun 9 61 
Oct 7 60 
Dec 9 60 
Oct 28 60 


Nov 11 60 


Dec 23 60 


Sep 2 60 


Jul 1 60 
Dec 2 60 


Dec 2 60 
Dec 9 60 
Apr 21 61 
Aug 12 60 
Feb 17 61 


Medical diagnostic and visualization systems 
survey; monitors, analyzers, dataprocessors,etc TF46 
Medical tv market looms 
Microscope, infrared 
Microscopy advances reviewed at National 
institutes of Health symposium . 
Migraine causes probed ............seseeeeeeee 
Miniature instruments for space .............+.+ 
Neurophysiology ab equipment . .. = 
Paging system, uhf, for hospitals ............... 
Photocells measure blood pressure ........+..++ 
Probe hypothalmus temperature control .......... 
Probes treat tremor, Parkinson’s disease ........ 
Prosthetic devices for deaf and blind, review of 
pertinent body sensing processes 
R-f brain surgery monitor-control ............+++ 
Radio monitors heartbeat .......... 
Radioactive gas detects heart leaks 
Stereo and white noise recordings tried as dental 
BRMIQESIA oc cccccccccccccccccccccscccccccs 
Survey of probes, transducers and electronic 
equipment used in study of man .. 
Telemeter aids dental research.........+0..0005 
Therapeutic and surgical electronics, stimulators 


















CD RRR 6 os cove vensnsevesecensseseves TF54 
Tumors located by scanning radioisotope con- 

centrations and modulating film exposure ...... TF123 
Ultrasonic therapy and precautions ............. TF52 
Ultrasonic system, 3-D, measures human 

performance ............. ... TF1% 
USSR developes ultramicrotome .............+4+ EN9 
USSR working on biostimulator for heart, brain and 

NG sein Pencactesilendcteboswacties ENll 
USSR x-ray image intensifier .............s.0006 BF9 

MEMORIES 

(See also Computers) 
Artificial neuron shows analog-memory char- 

WEEE shinindsnncanaxessussencbebseenbent EN11 
Auto traffic control and guidance system logic- 

NOD on SvncccnsdcceassdudavhauRobanedie’ TF109 
Coincidence detector with fixed and moving fer- 

rite core memories compares teletypewriter 

Code, recognizes Words .........cccccccceses TF66 
Coincident-flux memory of three-hole cores is 

scanned in microseconds .........+-.+eeseees TF94 
Computer equipment and R&D survey............ SR63 
Core memory, 3-D, meoabit storage ............. TF68 


Cryotrons, thin film, and wire, for high speed 
Storage and switching... 
Decimal digits stored in ferrite cores with one 
CIID vas cncccesasssacccwsncannavense 
Delay line memory-logic ................ 
Delay-line storage, semiconductor .............+ 
Drum, miniature, 358,000-bit .............seeeus 
Electroluminescent bi-stable memory .. . =e 
Electrical memory switch works like combination 








lock, stores multidigit numbers ............... CM108 
Ferrite core, for neutron analyzer ....... ee 
Ferrite plate memory, French design ............ BF26 
Film matrix Switches quickly ...............05- BF24 
Filter, automatically seif-adaptive through 

memory, finds unknown signal in noise ........ TF117 
irreversible domains in thin films permit high- 

speed nondestructive readout memories........ TF126 
Logic-memory thin film magnetics research ...... TF8l 





Low speed drum for telegraph messages . . 
Luminescent materials’ persistent polarization 

may lead to high-speed memories ............. EN9 
Magnetic film memories made on grounded alu- 

minum sheet operate in nanoseconds; operating 


principles, design, manufacturing ............. TF78 
Memory cells for analog computers, signal level- 

OREN CUI a .0is ac cisccecidnecsacesecee<d TF71 
Metal card, memory semipermanent..............+ BF24 
Microfilm storage, information retrieval.......... BF20 
Microminiature types and R&D ...........000005 SR77 
Pulse storage circuit, semiconductor............ TF64 
Random access memory, tape on cards .......... EN9 
Readout, memory from capacitor cards........... EN11 
Storage in all-nagnetic logic TF6l 





Telephone central office system uses photo- 
graphic memory, tv techniques ............... 
Thin film memories, high-speed computer . . 
Thin ferromagnetic film memory ..............5+ 
Transistor-tunnel diode memory elements ........ 
Tunneltrons, cryogenic thin-film switching and 





ROME GIES civic cccnnsececsuscesinuneecs BF43 
Wired-rope core memory at aero show..........+. EN11 
Mercury project contro! station BF28 





* See Abstract Section for further details 
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Mar 3 61 
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Oct 21 60 
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Feb 17 61 
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Jan 13 61 
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Feb 3 61 


Sep 9 60 


Dec 9 60 
Apr 28 61 
Mar 31 61 
Nov 25 60 
Aug 26 60 
Mar 17 61 
Jan 27 61 
May 5 61 


Dec 2 60 
Mar 3 61 
Jul 29 60 
Aug 19 60 


Dec 9 60 
May 19 61 
Apr 14 61 














METALS 
Aluminum joining methods, tabulation .... 
Casting, prototype, foam vaporization ........... 
Copper bonded by diffusion coating ...........+. 
Ferromagnetic nickel-iron for magnetostriction 
RAINS IRIS civ ccccccccccscccecscoscscse TFe8 
Frequency shift device identifies metals ........ BF38 
lon exchange recovers plating solution gold...... CM98 
Nickel-iron thin film memory fabrication .... TF39 
Oxide removal from conductive paths ... -. CM66 
Resistor wire alloys, properties ............s00 CM94 
Rhenium-moly alloys for tubes --» CMB 
Solderability of metal coatings ..........e.ee00 PT76 
Thin film resistor materials ..........+s0seeeeee TF78 
Ultra-fine metal particles investigated as addi- 
tives to plastics and liquids .............000 CM66 
Waveguide casting alloyS........sccesssesceeee PT68 
* Meteor burst communications, antennas ...........+ TF40 
* Meteor-burst facsimile transmission ...........++++ TF85 
Meteor bursts displayed by radar ..............005 TF44 
METEOROLOGY 
Airborne weather radar research ..............+. RD128 
Computer forecasts weather, makes maps ........ BF27 


Electrostatic storm-warning in Russia.... we 
FAA shows progress in R&D ...........00ee eee 
Falling-sphere accelermoeter measures upper air 

















density; energizing switch .........s.seseeees TF72 
Global forecasting needs new sensors........... EN11 
inertial wind-measuring system ............++0++ RD64 
infrared radiometer for Nimbus satellite ......... EN11 
Infrasonic (below 15 cps) waves provide at- 
MOSPNETS GOB. 2... ccrcccccossccceccoscccce RD92 
Japanese weather radar uses paramp, has range of 
WEN (cacentunceiocatwseneee ees enteesae ROB4 
Meterorological data processer . . +. RDS5S7 
Ozone analyzer gives weather clues ............ RD106 
Photocelis measure wind velocity ............05 CM74 
Plotter-computer draws weather maps, facsimile 
Ot Nits SEMIOR 200. ccccccccccccceccccccese BF51 
Radar may tell rain from hail............0se000 BF27 
Radar measures cloud characteristics ........... RD62 
Semiautomatic weather forecasting and observa- 
tion system nears completion ...... .......++ EN9 
Survey of ogical probes, instr 
weather radar and research .........sseseeees SR53 
System telemeters rainfall and flood levels EN11 
Tiros |! weather satellite orbits ............-+++ EN? 
Tiros |! weather satellites ground contro! and 
CAIDRIEIAMIOR 6 ous ce ccecccesevtesesseccces BF38 
Unattended weather station instruments ......... BF32 
Weather Bureau computer stations .............. RD94 
Weather forecasting system for pilots ........... BF34 
Weather radar systems, Air Force (CT6 Apr21)... ENII1 
Weather Bureau radar net .........00-eeeeeeeees BF38 
Wind velocity telemetering system .............. TF68 
SSNS CRNNYE, CONES once crc cdevescesaccosscoses SR57 
Meter, r-f power, temperature-compensated . ... TF64 
Meters, a-c, Calibration ..........seeceeseecesees TF94 
Microcircuit binary adder ............eeeeseeceeee TF4& 


Micrometeorite simulator 
Microminiaturization survey (see also miniaturization 





A nosis ces ctccevsedndscasceccss SR77 
* Microphones for hearing aids .......-..-+.seseeeee TF43 
Microphones and amplifiers, below 15 cps ......... RD92 
Microphone, wireless, miniature ...... cca’ “Te 
Micropotentiometer uhf voltage standard ........... BF36 
CNUONEE NINE oo ccccsivisccsseccessncsenes EN1L 
Microscopy advances reviewed at National Institutes 
of Health symposium .........-.0seeeeceeeeeeee BF35 
MICROWAVE 
(See also Communications, Radar) 
Amplitrons operated in parallel from common 
QUIET SENIED on os ccccsucscsccccecccessrccce RD62 
Antenna with paramp improves reception from 
sins sods dn. cesta cecdscnsciodonsecees TF% 


ATT request to FCC for private microwave band 
for space communications experiment opposed 
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Crystal biasing improves detector gain .......... 
Dielectric constant measured graphically with 
microwave instruments .......+0.eceeeeeeeees ERS76 
Dielectric constant of materials read or plotted 
directly by microwave ratiometer ............. 
Digital instrumentation for end-fire antenna 
array field measurements 
Duplexer, multipactor, microwave 






EIA to supply private microwave data ........... EN9 
Epitaxial varactors operate to 150 Gc .........-. EN9 
© Empopean RED sutvey ..cccccccccccccccsoccocce SR65 
*  Facsimiles transmitted via meteor-bursts ........ TF85 
FCC opens more 890-mc uses ........-----ee0es wol4 
FCC ruling spurs private microwave ............ BF45 
* Filter design charts, resonator selection ........ ERS94 
* Frequency doubler, uhf, broad-band ............. TF194 
GaAs reactance generates millimeter waves...... RD82 


Garnet oscillator translates frequency 
Global X-band communications ............-++++ 
Harmonic absorption filter, microwave. . 
Hum heard in r-f field may be due to inonization 

of air in ear 


Hybrid H-guide feeds flush antenna ... 
Industrial heating, radiation . 


interferometers for plasmas 


Interferometer, 3-mm HCn beam maser ........... TF4& 

Interferometer measures projectile acceleration... TF68 
Investment casting difficult waveguide shapes; 

WT GHITED: wsviccesecsacddccsccsedesccacees TF68 

lonospheric propagation study ........seseeeeee RD65 

*  \solator, microwave, Hall effect ...........s00+- TF56 


Klystron, reflex, wideband tuning with constant 
repeller voltage 





Letter-codes, microwave frequency bands 


Low-noise design of antennas for maser and 


parametric amplifier receivers ................ TF60 
Magnetic research, microwave devices ........ . TF8l 
Masers, solid-state, principles and applications .. TF58 
Microwave figure of merit for tunnel! diodes, 

measuring technique, equivalent circuit ....... RD62 
Microwave relay network spans U.S. ......... BF29 
Microwave attenuation test ..........--++eeeeee RD106 
Microwave heating may melt oil in rock...... EN11 
Mine coal and oi! with microwaves ............++ EN9 
Moon bounce communications hard to jam ........ BF34 
Moon used as passive microwave relay .......... BF31 
NATO building largest tropo scatter net ......... BF30 
N. J. Turnpike extends communications .......... EN11 
Ovens, microwave; types, sales .........+-e000+ BF26 
PigRlne CHUNF AEE cc ciccccncccdecccsiccedces BF26 
Quantum electronics conference explores 

submillimeter waves .. ........cceeeeeeeeees BF30 
Radiometer detects icebergs invisible to radar ... TF72 
Railroad installs 30-channel system ... BF29 
Railroad microwave market expands ............. BF26 
Receiver noise figure nomograph ............... ERS93 
Reflex klystron millimeter wave detector ........ TF83 


Resonant-cavity high-temperature dielectrometer .. TF118 
Rhumbatron broadband cavity, design of revolution 

SO IS CIE wiv cincincanendcsanecdeca: TF% 
Solar-powered twt for satellite BF4 


Submillimeter optical-twt techniques ............ RD200 





Surveying system, microwave .............+5+ . BF27 
Swept S-band receiver uses zero i-f TFS? 
Swiss build microwave relay links for remote 

CONSE CT CO EE ob on dciccisicdciceess EN11 
Thermoelectricity powers microwave relay ....... RD67 
Transistorized microwave radio gear ............ EN11 
Transmission line tests by sampling cro......... TF86 
Transmission methods tabulation ..............- TF64 
Troposcatter net links U.K. to Africa ... sate ae 
Trough waveguides, electromechanically scanned 

continuousy variable antennas ............... TFS4 
Varactor-maser hybrid studied ............. coos OO 
Variable-bandwidth system modifies performanc 

to propagation conditions .........sseseceeees RD106 
Waveguide termination simplifies microwave 

GOGRIUINTIER 6 oo ccc cccccccccversceiceeceess RD106 

MILITARY 


(See also Missiles, Radar, etc.) 

Aerial surveillance contract killed............ 
Air Force automatic data acquisition net 
Air Force realigns procurement commands .. 
Air Force reorganizes contract agencies 
Air Force central electronic plans agency 





Air Force complains of improper pricing by cor- 


tractors; conference is planned............++. BF30 
Air Force gets new missile and space projects 
iain ccucadanseessdanakexksdeaakexene wol4 
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Jan 6 61 
Mar 10 61 
Mar 31 61 
Apr 14 61 


Oct 7 60 
Feb 24 61 
Apr 7 61 
Jun 30 61 
May 26 61 
Dec 2 60 


Mar 3 61 
Oct 28 60 


May 19 61 


Oct 14 60 


Jan 13 61 
Apr 21 61 
May 26 61 
Mar 31 61 
Oct 21 60 


Aug 19 60 


Jul 22 60 


Air Force group recommends single command- 


I ve ccnscnccisndsceiaccwavases BF38 
Air force to get fast data link net.............+. BF37 
Air Force reinstates B-70 ..........-.eseeeeees EN11 
Air reconnaisance system ALRI ................ BF45 


Analog computer, air war game 
Antisubmarine efforts expanded 
Antisubmarine warfare, survey of projects 





Caesar, Atlantis, Trident, Artemis, Omega..... BF26 
Antisubmarine-weapons test range planned ....... EN9 
Antisubmarine warfare market for equipment and 

R&D $4 billion in fiscal 1961............-06- MR24 
Army studies field missile defense .......... - EMD 
Army systems testing ............-ceseeeeeeeee BF38 
Asw contracting by Navy ..........sseeeeeseees EN9 
Asw “czar” being considered ..........-+e0e005 wol4 
Asw developments, parasitic transmitter . EN11 





B-52 to get better bomb-nav system ..........+.+ EN9 





Battlefield surveillance, Army ...........+-005 BF40 
Battlefield system tells positions ...........++. EN11 
Bill would increase defense competition ......... wol4 
BMEWS station goes on air... .......seeceeeeee BF4l 
Boosts and cutbacks in DOD projects ........... wol4 
Broadband communications seen essential for 

military; new system sends many waveforms ... 8F30 
Budget increase for space, limited-war .......... EN11 
Centralized procurement study goes slow . BF34 
Combat operations center for NORAD ........... EN11 
Component forecasts, five-year, agreed to by 

WED cninatinnvicdasnapwucnwedenedessauaen EN11 
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centrations and modulating film exposure ...... TF123 
USSR nuclear icebreaker ...........-seeeeeeeee BF43 
.@) 
OCEANOGRAPHY 
Dutch system monitors tides, waves ............ EN11 
Filters aid seismic exploration .........s.ssee08 RD 
Hydrophones packaged with renote preamplifiers 
MeASUFE OCEAN NOISES ....... se eeeeeeeeceeees TF60 
Instrumentation and research techniques......... SR53 
ISA conference scans sea and space ............ BF46 
Location of oceanographic facilities ... SR53 
Oceanographic research, government aid......... wol4 
Oceanographic submarine, Russian BF26 
Sonar thumper, capacitor discharge, charts ocean 
sediment layers and rock ........0..0ceeeeeeee TF56 
Submarine equipped for underseas research ...... SR53 
Serta oF Pastis HOGA asc cvnccccsccescctccns wol4 
Tv probes drilled holes, lakes ..........0.00005 EN9 
Velocimeter, deep-ocean, aids sonar design...... TF4l 
Oil prospecting by r-f reflection ...........cseeees EN9 
* One-shot gating circuit generates sinewaves for 
for testing COUnters ...... 6. ceeeceeeseeeeereeee TF114 
ONR report favorable to microelectronics .......... EN11 
Optical masers, solid and gaseous ...............- BF31 
OPTICS 
Astronomical observatory satellite planned ..... BF3% 
Autoreflection principle used to align doppler 
CODE OAAGTIAES 20. cccccccccccccccccccccccces TF4& 
Blind person’s guidance devices ..........s500. TF43 
Camera, tv, lens aperture response ............. TF101 
Coded wafer, lenticular lens array of 
nonscanning character reader................ TF1S 
Crt, 39 trace, uses single lens .............0005 TF51 
Delay line, variable, employs optical monitoring of 
CS WE i ek. a ccc casidaracsivices TFS 


Electron optics design for electron beam process- 
ing equipment ..... 
Electro-optical switch 





Fiber optics scrambler at aero show ...........+ ENll 
Horizon scanner senses satellite attitude from 

amount of image deflected onto detectors ...... RD104 
Image converter tube for high-speed photography, 

pulsed shutter electrodes ............eeeseeee TFT6 
Image orthicon for space telescopes .. EN9 
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Imaging system of star tracker, phetotube........ 
infrared optics, plastic film.. 
Infrared transceiver system 
Kerr magneto-optic system photographs magnetic 

domains in thin films ... 





Laser may be space radar 
Laser (ruby optical maser) radar ranging ......... TF51 
Laser used in optical radar ...........0eeeeeeee TF182 
Lasers in underseas electronics ........-.++++++ BF24 
Light amplifier (laser) may permit optical com- 

munications and radar .... 2.6... e eee eeeeeeeee BF43 
Maser, optical, alkali halide proposed........... EN9 
Maser, optical pulse may give 10 million- 

channel communications links .............++ 8F38 
Microscopes, low-voltage, electron BFS0 
Missile tracking telescope ..........ccceeeeeeee BF39 
Optically pumped alkali vapor magnetometer ..... TF47 
Optical navigation systems fastest in space ..... BF36 
Optical sensor reads numerals, converts data 

to computer code, feeds storage ............. EN11 
Photoelectric binary encoding deyboard ......... EN9 
Projector, optical, superimposes maps and data 

without distortion on crt radra display......... TFS8 


Projector for instrument calibration 
Projector syncs optical sound track . . 
Reader, character, optical ...........seseeeees 
Spectrograph, rocket-borne, kept pointing at sun 


by photodetectors and servo control ........... TF43 
Submillimeter optical-twt techniques ............ RD200 
Tracker, infrared telescope, for ground portable, 
aircraft or space vehicle ............-seee0e RD82 
Tracking missiles by light-flashing beacons .... TF88 
Orbital scatter needle belt. ... 2.2... cece eececneee BF43 
Organ, musical, transistor ..........scceseeeeeees BF27 
Organs, musical, survey of types ................. BF40 
Orientation of solar instruments in space .......... TF43 
OSCILLATORS 
Atomic clock accuracy for crystal oscillators... TF82 
Audio oscillators modulate wind velocity data 
CORINA oi nec ccsccccccnnssnseccses TF68 
Audio oscillator, phase shift, of radio command 
GOIN kbnccseceticsiesncteducncseetaess TF55 
Avalanche switching, silicon mesa transistor ....  TF81 
Blocking oscillators of megabit random sequence 
pulse generator ........ceseeeeeeseceeseeces TF56 


Blocking oscillator, motor-tuned, trigger- 
repeater 











Bwo, S-band sweep 
Calibration oscillator for receiver .............+ TF42 
Camera, tv, transistorized; design techniques, 

blocking and crystal oscillators ...........++ TF72 
Colpitts crystal oscillator with tuned plate circuit 

TEP URINE oc cnccccicddcccdcnvaacscecus TF62 
Colpitts oscillator, regulated . ‘ pend, ee 
Comparator, d-c voltage, uses transistor as 

regenerative circuit Switch .........-ceeeeeee TF66 
Computer equipment and R&D survey SR63 
Counter, solid-state, nondestructive readout ..... TF62 
Delay measurement with Cro ........0cceeeeeeee TF102 
Delay multivibrator gates recording ............. TFS52 
Oual local oscillator, radio tracking system ...... TF6l 
External oscillator, detector and RX meter 

measure transistor admittance parameters ...... TFa4 
External oscillator powers amplifier implanted in 

animal . ‘ « TFS8 
Garnet oscillator translates pienmiey. eeccccocese EN11 


Gated oscillator, ionosounder radar - 
Heartbeats measured remotely as varying opacity 
of earlobe creates pulse to trigger transmitter 





oscillator via phototransistor ........... TFS4 
High-efficiency oscillator-amplifier for microwave 

telemetry weighs 14 ounces ..........00.eceee BF123 
Maser, free hydrogen atom . RD80 
Multivibrator, bistable, satay t test timer, 

triggered by relaxation oxcillator ............. TFT9 
Multivibrator, monostable, with constant 

Gage CGD 2. cvccecccccccccess TFT6 
Multivibrator, one-shot, for filter ............005 TFS8 
Multivibrator, single-shot, one-transistor ........ TF 
Multivibrator, transistor, magnetic probe ......... TF51 
Musical tone generators, organ ............ BF40 
Neon relaxation oscillator .........0.ececeeeeee TF67 
Oscillator, audio, r-f bridge stabilized . TF64 
Oscillator, crystal, of transistorized f-m airborne 

Command receiver ..........ececeeeeeeeeeeee TF85 
Oscillator extends transistor frequency. ......... TFS 
Oscillator of transistorized wave analyzer uses 

diodes as voltage-sensitive capacitors in 

bridge to alter frequency .........0.ceeeeeeee TF68 


* See Abstract Section for further details 
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Oscillator, tone, Zener-regulated audio.......... TF86 
Phantastron oscillator frequency controlled by 

plate voltage, circuit is frequency-correcting and 

self-starting (CT6 Apr 14 61) ........--eeeeee TFT73 
Phantastrons; transistor circuits equivalent to 

tube Circuits ......ccccccccccccccccccccscces TF4 
Phase-path oscillator allows display of moving 

target speed via Doppler shift..............++ TF44 
Photosensitive transistor oscillators .. 
Positive and negative feedback oscillator ....... TF74 
Pulse generator for coherence tester ............ TF6l 
Railroad car control oscillator . TF50 
Relaxation oscillator, vapor-deposited silicon 

CHYGARE NAYETS . «cc ccccccccccccccccccesescoes TFS5 
Shock-excited oscillator compares resistances ... TF118 
Silicon controlled rectifier flip-flop triggered 

by transistor relaxation oscillator ...........++ TFT4 
Stable fixed-frequency oscillator using mag- 

netostriction bandpass filter ...........-+-++- TF88 
Telemetering oscillator, pressure ..........0+0- CM87 
Telemetering radiation data by frequency 

variations from monitors coupled to oscillators  TF84 


Tunnel! diode f-m wireless microphone oscillator- 
modulator (CT6 Feb 1761) ..... 

Tunnel-diode microwave oscillator ...... aes 

Tunnel diode oscillators and wave iiitaie, 





design principles and circuits ...........+++++ TF68 
Voltage-variable capacitors in series-resonant 
circuit form square-wave oscillator ..........+ TF% 
Oscilloscope measures delay time .............++- TF102 
Oscilloscope bar chart monitors 60 channels ...... TF101 
Oscilloscope measures nuclear half-lives .......... RD78 
Ovens, microwave; types, Sales ..........-0seeeee BF26 
Overload protection of transistor regulators ........ TF56 





Packaging thin film memories ... 

Package aligns transistors . 

Package, reusable ATR container ...........0.-0+ PC43 
Package, shipping, preassembled cushions ........ PT115 
Package-sorting system ........-.-ssceeeeeeeeeee PC41 
Packaging, high-density stick, for Polaris ......... BF34 
Packaging, microcircuit binary adder.............. TF48 


Packaging, microminiature...... 
Packaging, paper tube cushions 
Packaging, ring of micromodules miniaturizes 


missile autopilot . eteconsne .. TF6O 
Paging system, uhf, for erent Rhee neasascecnees BF43 
Parametric amplifier for space probe tracking ...... TF4l 


Parametric amplifier, continuous tuning 
Parametric amplifier, tunable 





Parametrons may give way to transistors in 








Japanese Computers ....... 0 cece eeeee cence ence EN11 
Pattern recognizer can read symbols ...........+++ TFH 
Pay tv system, closed-circuit, coin-operated ... TFa&9 
Payload design for a junar sateilite............ TF63 
Peltier-effect cooler design .........--eeeeeeeeeee TFS8 
Peitier-effect transistor coolers ..........s+eeeee+ TF43 
Perceptron—an experiment in learning ............+ TF56 
Phantastron oscillator frequency controlled by 

plate voltage, circuit is frequency-correcting anc 

Self-Starting ....- ce ceeceeeeeeeneeereneeeneces TFT73 
Phantastron of radar echo simulator ...........+..- TF58 
Phantastrons; transistor circuits equivalent to tube 

QOD vinci cccccccccccccecececcentsccccess . TF&% 
Phantastron delay circuit, transistor, accurate to 

TH 00 TI WE ov vccccccccvccccsaccncscussess TF72 
Phase measured at high frequency -. TFS4 
Phase-balancing amplitrons operated in parallel .... RD62 
Phase discriminator of servo-balanced capacitance 

WHAGO occ ccccccccccccccscccccccecccccescose TFS 
Phase shifter synchronizes to WWV ............055 TF53 
Phonograph advances shown at hi-fi show ......... BF53 
Pupagher, let HE cscs cecccccesceccscsccess CM90 
Photo transmission by slow-scan tv..........-000+ TF101 
Photocell array of nonscanning charater reader ..... TF115 
Photocel! matrix is sensory device of Perceptron, 

artificial nerve network... . 2.6... ce cence eeeeee TFS6 
Photocel! output held constant by agc; cells 

scanned for infrared gage .. .. «<6... .ceeseeeeees TF65 
Photocell scan reading machine ..........ssseeess TF 
Photocelis and relays, semiconductor, character- 

istics, USSR developments ........--....eeees CM66 
Photocells measure and contro! ........-...0.se0s Cu74 
Photocells scan graphs, convert record to digital 

SN is 5 kaki tn tunica aniaaiaminaiiies TF78 

ts ductive ceils and ph bes for 

photoelectric controls compared ............0005 TF4& 
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* Photoconductive-electroluminescent devices 
Photoconductor chopper of d-c amplifier 
Photoconductor matrix forms logic circuits 


Photoconductive infrared detectors 





Photoelectric binary encoding keyboard 


Photoelectric distance meter 







* Photoelectric guidance canes for blind 
* Photoelectric motor speed controls 
* Photoelastic variable delay 


Photoelectric control using cold cathode amplifiers TF46 
Photoelectric currency changers.............es005 EN11 
Photoelectri@ gun kills model tanks .............. TF55 
Photoelectric image intensifier................005 BF42 
Photoelectric image intensifier............--++0++ EN11 
Photoelectric light controls use cold cathode 
RROD si chew bsknavadsssubanenpessaeuaens TF4 
PHOTOGRAPHY 
Astronomy photograph, tv techniques............ RD% 
Camera phographs in 5 nanoseconds .........-.+ EN9 
Camera shutter, image tube, high-speed ......... EN9 
Electronic flash stops bullets ............+.+++- BF46 
Engravings made in camera on charged plates .... BF31 
Flashtube, xenon, for light beacon.............. TF88 
Image converter tube for high-speed photogrpahy, 
pulsed shutter electrodes ...........+-+-.00+- TF76 
Kerr cell camera photographs exploding wire..... TF43 
Kerr magneto-optic system photographs magnetic 
domains in thin films ...........s-seeeeeeees TF126 


Light level regulated by input modulation........ TF114 
Light pulses, 0.3 micorsec duration, made by 


capacitor discharge spark ............eseeee: RD107 
Microfilm storage, information retrieval .......... BF20 
Microminiaturization applications .............++ SR77 
Photoinstrumentation discussed at SPIE con- 

vention includes nanosecond shutters ......... BF48 


Photoscan reconnaissance system 
Printed wiring layout, photographic . 





Projector superimposes maps on radar........... TF58 
Projector syncs optical sound track ............. BF32 
Schematics cleaned by photography ............ PT73 
Sound system for 8-mm home movies ............ TF6l 
Space system transmits photos ...............+. BF32 


Trigger, transistor, programs instrumentation 
camera exposure rate, duration............+.. 
USSR lunar photo transmitting system 
Photosensitive cadmium-sulfide field-effects 
transistor amplifiers and oscillators ....... 








Phototube detector powered by battery voltage..... TF51 
* Pickup, magnetic, finds wire in cable ............. TF51 
Piezoelectric sparkplug pump .................005 EN11 
Planetary probe programs .............+se.+0-++-. BF38 
PLASMA PHYSICS 
Electromagnetic plasma accelerator may provide 
OD cn cwnccncabicncektesvesenen RD68 
Experimental 100,000 joule capacitor bank for 
PONDER So oscincnssisanscccsscesccens TFS8 
Gas shock wave collision studies oseua PRD 
Gyroscope, magnetohydrodynamic............... BF38 
Institute. starts plasma R&D program ............ EN9 
interferometers determine electron density and 
distribution in magnetically-contained plasmas TF71 
lon pulses, plasma generator reported to Physical 
BE cincanvasemntohinnoesenspissedesnnes EN9 
Magnetic bottles confine plasma near fusion ..... BFS50 
Magnetogasdynamics engine reported......... BF34 
Magnetohydrodynamic electric generator ......... ENS 
Magnetohydrodynamics symposium .............- BF24 
Million-ampere switch for plasma study .......... EN11 
Niobium-zirconium alloy superconducting in 
igh SUNQNONS TONES 5 oo occ cscs ccoseccccaces EN11 
Plasma diode produces power ...........--.000. EN9 
Plasma discharge tube photos made with 
SONG SN SiS se ce ecw es ewscsiensen cs TF76 
Plasma fireballs created by crossed radar beams 
may be weapon of the future ................. EN9 
Plasma phenomena in superconducting thin films 
may extend semiconductor devices ........... BF123 
Plasma tube radiates r-f signal.............++++ RD106 
Piasma stream calibration setup ..............+- RD83 
Plasma studies may aid space communications 
(author's correction, CT6 Sep 2)............+- RD70 


Power sources, military R&D ..........-000005 EN9 





R-f distortion by plasma simulated ... BF45 
R-f plasma power for space propulsion .......... EN11 
Swedish research in plasma physics BF27 
Thermonuclear reaction controlled 1 msec ....... BF41 
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USSR developes plasma amplification ........... EN9 
Plasma torch, induction ............sseeeeeeeeees RD95 
PLASTICS 

Abrasives rub on solder coating ............... PT72 

Encapsulating components with epoxy tubing .... CM110 

Epoxy resin binds tv tube faceplate ........... PT70 

Foam encapsulation mold preparation ..........+ PT114 

Foam vaporization casting .. PT86 

Infrared optics, plastic film..........ceeeeecees PT64 

Insulation, epoxy-Coal tar ..........sceeeeeeees CM88 

Mineral fiber reinforces Teflon............+0005 C80 

Molded epoxy jig speeds encapsulation.......... PT70 

New additives improve epoxies, vinyls ......... CM114 

Plastics improved for space gear .............+. CM72 


Plastic tubing neat-shrinks...... 
Polycarbonate resin price cut 
Resins, embedding; survey of fillers and 

environmental effects 






Solder, epoxy, low-temperature 


Spun-cast resin radar reflector ..........see00. BF4l 
Teflon wire and cable insulations .............. CM68 
Thermoplastic coating resin ..........sseeeees CM108 
Plate voltage contro! of phantastron frequency ..... TF73 


Plotter-computer draws weather maps 





Pocket-size dictating machine 
Polaris transmitter antenna 











Portable radio uses drift-field transistors.......... TF48 
Positive feedback provides infinite impedance ..... TF102 
Potentiometer, thermistor servo element ........... TF52 
Potentiometers, precision wire-wound and film, 
SR YTING TONADURY 0.0 oincsccciciveccccesvaccees CM62 
POWER SOURCES & SUPPLIES 
Amplifier, d-c, regulates current by power 
dissipation after autotransformer reguiates 
roughly . saan ne wien TF 
Battery, rechargeable, for space................ CM108 
Biochemical fuel cell uses bacteria enzyme...... ENS 
Capacitor bank, 100,000-joule.............see08 TFS 
D-c power supply, regulated, uses constant 
voltage transformer and transistors in shuni.... TF99 
Electric wind energy converters provide high 
ONE TE WHE vives w ixendieeeecceesascnas RD148 
Filtering improves rectifier circuits.... TF88 
Flash tube power source for laser radar ......... TF51 
Fuel cell development ............ RD104 
Fuel cell for space vehicles ............eeeee0 RD70 
Feel Coll, (OMNES «5000s cccisencscncvieses EN11 
Fuel cells for satellites in development ......... EN9 
Fuel cell, sodium-chlorine, 3.3-volt............. RO71 
Induction heating, r-f, power source . . RD76 
Inverter gives sinewave equivalent ............. TFB 
inverter, solid-state, handies 50 Kva............ BF28 
Isotope power supply, 10-year BF22 
Lightweight nuclear generator tested............ EN9 
Magnetohydrodynamic electric generator ......... EN9 





9 ‘odynamics 
Maser, beam, HCn, 3-mm 
Motor speed contro! regulators, d-c supply ....... TF104 
Multiplier phototube detector powered by battery 





WENO oo cccccsccvccccccocecessossecsoucce TF51 
Navy probes new power sources ...........+..4 EN11 
Power sources, military R&D ............-.00e- EN9 


Power supply, precision variable, for instrument 
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Pulse generator, high-voltage, low-current 
Pulse modulator, 250-Kw 





Regulated power supply for thermocouple gage 


SD GIT MIS oss ecccnccncsness TF132 
Series regulators of transistor power supply use 

lamps to indicate faulty performance .......... TF60 
Short circuit current is peak-limited and pulsed to 

protect solid-state regulators, relaxation 

oscillator periodically restores output......... TF56 
Silicon controlled rectifier flip-flop triggered by 

transistor relaxation oscillator drives solenoid 

OE x sanins skeen dando syacrecddvekatenenpe TFT4 
SNAP-1A thermoelectric generator is tested...... EN11 


Solar thermoelectric generator 





Solar cell developments ..............ceeeceees 
Solar cell power supply of Able-5 
Solar cells, phosphorous-doped, resist radiation .. BF43 
Spark gap, self-triggering, protects highpower 

SS CIN ois sin ond vaceancescecesasses BF42 
Static inverters, 3-phase, space vehicle ......... TF70 
Sweep generator power supply....... ......00-- TFSs 
Reactor-controlled a-c current regulator ......... TF56 





Thermionic converter, nuclear-fueled 


* See Abstroct Section for further details 
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Thermionic converters ready for market .. EN11 
Thermoelectric converter efficiency boosted ..... EN9 
Thermoelectricity powers microwave relay ....... RD67 
Thermoelectricity to run weather station ........ EN11 
Three-phase inverter employs silicon controlled 

rectifiers and magnetic amplifiers ............ TF55 
Thyratron monitors line-voltage dips ............ TF126 
Uhf solid-state power generator ..... 
USSR, sun, wind, tide power R&D 
Voltage regulators, shunt-type ...........sseeee 





Voltage regulators, d-c, transistor . 
Precipitators for home air-cleaning ...........++ 
Precision servo regulator controls high-power 











IS NE os vic casdbcdadcawascvnssnkvesecs TF66 
Printed circuit resistor materials, fired film........ CM88 
Printed circuits, microminiature .............+200% SR77 
Printed connections, micromodule .........++.-++ TF48 
PRINTED WIRING 

Black light printing frame saves time........... PT156 

Breadboard serves as etching model ............ PT142 

Electroluminescent device wiring..........++0+ TF31 

High-temperature and space materials ... CM58 

Magnetic film memory readout............+0+0.- TF78 

Multilayer layout and production ..........--.+++ PT126 

Multilayer p-c board design and layout .. PT208 

New designs for printed circuits .........+.+.+06 CM72 

Notched p-c boards make modules compact ....... PT128 

Optical comparator programs p-c driller.......... PT69 

P-c board business due for 10% rise............ MR26 

Patterned fixture guides p-c driller ...........++ PT82 

Plastic cutouts help design p-c boards .......... PT120 

Printed-circuit spiral antennas and feeds ........ TF99 

Printed contact 100Gy ..ccccccccesccsccccveccce Cm 108 

Printed wiring layout, photographic ............. PT102 

Printed wiring test set for inspection of board, 

hole plating, solder joints ............eeeeeeeee RD64 
Probes for shock front velocimeter...........-0005 RO78 

Solder coated on p-c conductors by roller ........ PT62 

Soldering, printed circuit, by rolling ............ PT82 

Thin film memory conductors, connections ....... TF39 

Thin-film multilayer networks .........+0-eeeee 


Thin film resistor design, fabrication . 

Universal boards cut computer lead time 
Printer, electrostatic, for check sorter 
Printer, electrostatic, for offices ............s0008 


Printer, high-speed, British.............eeeeeeeee BF41 

PAE, BTS OIE os cisctecccncscascsvecee SR57 

Probe, tv, for deep drilled holes ............e.000. EN9 

* Probe, vibrating wire, magnetic ........-0+0ses00 TF102 
Probes employed in studies of earth, atmosphere 

ocean, space and living matter................ SR53 


PRODUCTION TECHNIQUES 
Abrasives rub on solder coating ................ 
Air-cooling wire stops solder wicking . 
Air jet gage for fragile parts ...........e+eseee 
Aluminum Joining methods, tabulation .. 
Assembly stations, human-engineered 


Audio-visua! assembly training system 


Audio-visual system guides assembly 









Barrel spray coats tube parts ............+-+- . PT93 
Birdbanding & tracks capacitor quality ....... EN9 
Black light printing frame for p-c saves time, 

icccsasavesenes te PT156 
Brazing cuts assembly time ............20.e000% PT114 
Brazing fixture, adaptable .. Se 
Brazing wire, rosin-cored silver ................ PT106 
Breadboarding techniques, d-c to uhf.... PT142 
Bulb heats comp to test temperature ...... PT91 
Cable analyzer, automatic ...........e.eeeeeeee PT91 
Camera tripod fixtures for shafted assemblies ... PT114 
Capacitance bridge monitors wire enamel . PT92 
Capacitor discharge forms metals.............+ BF30 
Capacitor leakage tester ...........ccceeeeeees PT104 
Capacitor winding machine, automatic........... PT72 
Casting, prototype, foam vaporization ........... PT86 
CONS CRIN ONG 5 os ceisiscasensesccccseses PT82 
Ceramic shell molds large casting .............. PT84 
Ceramic tooling helps metal-glass sealing ....... PT211 
Comparator gages fragile part ............-.0005 PT9B 
Comparator trouble-shoots short production runs of 

CUE CRBC 6 cots oncendeicvencivccas PT88 
Component lead cutters and formers...........++ PT70 
Compressed air draws sleeves over long, bulky 

COIS OESENNES 0 cc ccccncccccccccesssonccee PT76 
Computer prepares wiring diagrams ............. PT82 
Conveyor time used for tv tube processing ....... PT98 
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Copper bonded by diffusion coating ............+ PT84 Apr 21 61 
Crystal dicing biocks, hardboard ...........++++ PT117 May 19 61 
Crystal rods shaped by coring drill . ... PT98 Sep 16 60 
Dehydrator, air or gas, portable ............-00+ PT72 Jan 27 61 
Dendrite growth, madt transistors ...........++++ CM98 Nov 11 60 
Diode tester, high-speed, tests 10 parameters with 

interchangeable test packs ..........esseeee TF93 Jan 13 61 
Dual screwdriver for connectors ..........- PT76 May 26 61 
Electrolyte slices semiconductor crystals ....... PT82 Jan 20 61 
Electron beam thin film micromachining ......... EN9 Jan 20 61 
Electron beam equipment may form semiconductor 

circuits, process and work metals ...........+ TFS Jul 15 60 
Encapsulation molds, fusible metal ............. PT62 Mar 24 61 
Encapsulating components with epoxy tubing. .... CM110 Nov 18 60 
Epoxy resin binds tv tube faceplate ............ PT70 Jul 160 
Evaporation of thin filin cryotrons ... TF84 Oct 14 60 
Fail-safe transistor life tester ...........+0+00+ PT72 Feb 24 61 


Foam 





mold preparati 
Gas proportioning and mixing controls . 
Gases used in semiconductor production; supply 





monitoring and Control .........eeeeeeeeeeees CM78 Jan 20 61 
Glass frit seals germanium IR windows.......... PT66 Sep 2 60 
Glow discharge cleans glass...........e+eeeeee PT88 Aug 5 60 























Grinding sapphire rod Nov 4 60 
Gyro motor laminations stacked faster by wet 

GROCERS cc cccccccccccccscoceccccocccecssens PT86 Dec 2 60 
Harness assembly technique .........-+++-+ee0e PT77 Feb 24 61 
Hamess molding via tape wrap ........0eseeeee PT75 Mar 31 61 
Holding fragile parts for grinding ....... Jul 29 60 
Hyperpure silicon grown in arc fumace Mar 10 61 
impregnated sponge wipe tins metals............ Jul 2 60 
Induction brazing Monel to alumina ... Sep 9 60 
infrared finds faults in silicon crystals.......... PT1I5 Sep 30 60 
infrared optics, plastic film.........0eeeeceeeee PT64 Mar 24 61 
\ casting BUR ov cccccccsccccccces TF68 Oct 7 60 
lon exchange recovers plating solution gold...... CM9B Apr 7 61 
Laminator dispenses adhesive tape . .. PT123 Jul 29 60 
Loading trays feed tube assemblers ............. PT102 Dec 9 60 
Machine sets eyelets in irregular pattern ........ PT93 Oct 21 60 
Machining revolving parts for concentricity ...... PT102 Nov 11 60 
Magnetic probe identifies cable wiring .......... TF51 Mar 361 
Magnetic film memories .........cceecceeeeeeee TF78 Sep 9 60 
Metal flaws shown by coating ...........seseees PT108 Sep 9 60 
Microcircuits, etching and deposition ........... CM72 Feb 3 61 
Microfilm card stripper . PT117 Jan 13 61 
Microminiaturization techniques .............005 SR77 Nov 25 60 
Miniature parts stockroom .............eeeeeee PT79 Feb 3 61 
Modified wire stripper strips coaxial cable . PT82 Aug 19 60 
Molded epoxy jig speeds encapsulation.......... PT70 Jan 27 61 
Multilayer p-c board design and layout .......... PT208 Mar 10 61 
Multilayer printed wiring layout and production ... PT126 Apr 28 61 
Multilayer vapor deposition, epitaxial growth of 

SEY Sod oncewicecbensenctacazencte RD66 Jul 8 60 
New designs for printed circuits ..........s.e00 CM72 Mar 17 61 
Nose cone winding machine ..............ss005 PC84 Aug 26 60 
Notched p-c boards make modules compact. . PT128 Jun 9 61 
Optical comparator programs p-c driller ......... PT69 Sep 2 60 
Optical projectors guide p-c drillers ............ PT114 Oct 14 60 
Optical tooling for large parts .............0000e PT74 Jul 8 60 
Oxide removal from conductive paths ............ CM66 Mar 3 61 
P-c board punch, programmed PC86 Nov 4 60 
Package aligns transistors ...........eseeeeees PT82 Jan 20 61 
Packaging components in production ..........++ PT76 Mar 17 61 
Patterned fixture guides p-c driller ............ PT82 Aug 26 60 
Plasma spray coats metals ...........s0e0eeee CM8s Jul 15 60 
Plastic cutouts help design p-c boards ......... PT120 Jul 29 60 


Plating, tin, chemically 

Pliers put relief bend in parts leads 
Polarized electrolytic capacitors ......-...e+0++ 
Printed wiring layout, photographic ............. 
Printed wiring test set for inspection of board, 


Apr 28 61 
Mar 3 61 
May 19 61 
Apr 76 








hole plating, solder joints ............sceeeee RD64 Jan 27 61 
Production control center. ........cesceeeseeees EN11 Sep 9 60 
Programmed metallizer produces microcircuits.... PT88 Aug 5 60 
Projectors improve instrument calibration 

CII oa Fincncesccccccececcicunnceadanne PT96 Sep 16 60 
Recorded instructions cut time and error in testing 

wiring assemblies .......... . PT104 Dec 16 60 
Sandwich forms radar reflector PT112 Oct 14 60 
Seal, solder, made by resistance heater ......... PT112 Sep 30 60 
Semiconductor dice preparation .........+.eeeee« PT90 Apr 14 61 
Servo winder improves space factor of coils..... PT84 Jul 22 60 
PTT ETC T TTT Se PT105 Dec 9 60 
Silicon crystal resistivity probe .............+5+ PT70 Mar 31 61 





Silicon crystals grown in horizontal tubes ...... PT158 Aug 12 60 
Skin-packager, portable .............0+5 : Feb 17 61 
Solder coated on p-c conductors by roller ........ Mar 24 61 
Solder, epoxy, low-temperature ............00005 Apr 7 61 
Solder jets, wiring pencil speed preparation of 

COMUNE PENNING ooo cvcsccccvccescacescocsces PT70 Dec 23 60 
Solder masks, rejected p-c boards ..........+.++ PT76 May 26 61 
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* Programmer, air traffic control 
* Programmer, glow tube, for spectrometer 


* Programmer, punched card, for analyzer 


* Propagation dielectric surface wave 


Solder mixed with oil to improve wetting in wave- 




















SN eo an nib cnwctunanascavasesus PT114 Nov 18 60 
Solder paste mechanizes torch soldering ......... PT8 Dec 2 
Solder, tin-gallium, clings to hot base tabs ...... PC204 Mar 10 61 
Solderability of metal coatings «+» PT76 Jul 8 60 
Soldering, how to select right iron ...........+5+ PT148 Feb 17 61 
Soldering, printed circuit, improved by rolling 

board over solder surface..........++ PT82 Apr 21 61 
Soldering transistors in heated flux PT92 May 5 61 
Solderless wire joining Dec 16 60 
Speakers magnetized by built-in coil... Oct 14 60 
Spring-loaded contacts swaged in blocks........ PT114 Nov 18 60 
Spun-cast resin radar reflector .. Jan 661 
Staples clinch wire sleeving Jul 22 60 
Stereo viewer quides assembly ..............+.. Jan 27 61 
Storage racks, slide-out, for parts . -. PT151 Feb 17 61 
Strip terminals simplify assembly, soldering ..... PT136 Jan 6 61 
Swivel chair substitutes for lazy susan.......... PT156 Aug 12 60 
Tabulating machines prepare wiring lists........ PT77 Jul 8 60 
Thermocompression bonder, joystick controls .... PT95 May 5 6l 


Thin film memory fabrication . . 

Thin-film multilayer networks: design, materials, 
fabrication techniques .........ssescceeerees 

Thin film resistor fabrication ... 
























Torch dispenses brazing alloy powder........... PT106 Dec 16 60 
Transistor fixture handles etching, rinsing, 

Ca ncccdsssscssecdsccsesessccescicce PT92 May 5 61 
Transistor leaks found by helium .............++ RD106 Jan 13 61 
Transistor parts loaded by multiple pickups Jan 13 61 
Tube electrode and seal are fired molybdenum and 

QUE POUENS cc cccccccccccccccccccccceces Sep 23 60 
Tumbling plates zinc on small steel parts Sep 30 60 
Tunnel diodes, crystal growing, materials and 

experimental fabrication techniques for........ BF35 Sep 23 60 
Ultrasonics; applications, equipment and trans- 

CI TIED Sac cenionicccccéseccciace TF52 Jan 27 61 
Ultrasonics cleans grinding wheels ..... BF28 Jun 9 61 
Ultrasonic system measures human work ......... TF1% Mar 10 61 
Universal boards cut computer lead time ........ PT90 Jul 15 60 
Value analysis cuts Costs ............eeeeeeees BF22 Feb 24 61 
Vapor deposition mask aligner ..........eseeees PC34 Apr 14 61 
Vapor-growth produces multifunction semicon- 

GE GND on cecaccccacccevncsecccessces EN11 Jul 160 
Vapor-phase deposited silicon crystals form 

laminar junction layer microcircuits . . Dec 2 60 
Waveguide casting processes, alloys ............ Jun 2 61 
Waveguide shaping tool, K-band ............... Sep 200 
Welded wire matrix machine .............seeeee Jun 30 61 
Welder seals 360 quartz crystals an hour........ PT88 Sep 23 60 
Welding and soldering magnetic alloys .......... PT91 Sep 23 60 
Wire dispenser, stacked tubes ...........0.e000 PT79 Mar 17 61 
Wire harnessing speeded by scaffolds, work 

tables built in harness boards .. PT84 Oct 7 60 
Wire hamessing techniques ............. 0.00005 PT104 Sep 9 60 
Wire mesh makes flexible r-f shields ............ PT90 Oct 21 60 
Wiring continuity tester ...........cceceeeeeens PC82 Apr 21 61 
Work bench enclosures boost lab efficiency ...... PT92 Oct 21 60 


Wringer crimps circuit board leads ... 


Programmer, magnetic, generates pulses ... 





Programming digital antenna field analyzer ........ TF90 Oct 14 60 
Programming, tape, for missile tester ............. TF74 Jul 15 60 
* Projector superimposes maps on radar............+ TF58 Mar 3 61 
Project Saturn computer, timetable ................ BF28 Jul 160 


Projectile telemetry with microwaves ... 








Seasncaneeenad ERS82 May 5 61 
* Propagation of |-f signals through earth ........... TF43 Feb 3 61 
Propagation, groundscatter, research... .........++ TF74 Oct 28 60 
PURIUNRNT GUNN RIED 6c ccc niccescescccsscsces BF38 Dec 16 60 
Puerto Rican observatory to have 1,000-foot dish, 
line feed, spherical bowl (CT6 Apr 7 61) ...... BF20 Jan 27 61 
PULSE TECHNIQUES 
*  All-magnetic logic circuit designs .............. TF6l May 5 61 
Analog computer memory cell switching, pulse- 
WR a dc cccccdsndscdcnccccencaesavesccsccce TF71 Dec 9 60 
Analog multiplication, time as variable.......... TF136 Aug 12 60 
*  Binary-to-decimal converter-display ............. TF1ll Apr 28 61 
* Carrier phase reversal transmits digital data over 
CIGD TEE in vinccicnvcccdcncveccecsseeses TFS56 May 26 61 
Cathode ray writing and storage tubes for 
nanosecond display in pulse analyzers ........ CMB82 Dec 2 60 
* Clamp circuit is adjustable ............+ TF104 May 19 61 
a BE ic cvccvccccccccccsciccseve RD106 Nov 18 60 
* Code converter, Gray-to-binary, does not reverse 
Output binary word .... 2... 6. ecee cece eeeeeeee TF56 Jan 27 61 
* Complementary transistor modulators ............ TFO4 Apr 14 61 
Controlled rectifiers pulse welder .............. TF4&8 Sep 2 60 


* See Abstract Section for further details 


Counter, ring, transistor 

Counter, solid-state, uses 
for nondestructive readout ........+..seeeeeee 

Decimal digits stored in ferrite cores with one 








Delay generator, solid-state 
Delay multivibrator gates recording 
Digital tone filter, bandpass slottype 
Digital I-f spectrum analysis .............seee0- 
Driver circuit for thin film memory ...........+++ 
Duplicating transmitted binary signals 
Gated diodes pulse beacon transmitter .......... 
Gates, AND, silicon diode, design chart 
Gates, back-biased diode, a-c, d-c... 
Generator delivers rectangular constant-current or- 
voltage pulses for research ............0.0005 
Heartbeats measured remotely as varying opacity 
of earlobe creates pulse to trigger transmitter 
oscillator via phototransistor ... ee 
High-accuracy pulse-measuring technique 
Laser (ruby optical maser) radar ranging 
Magnetic thin film switching ............;..0.0 
Megabit core memory core drivers and sense 
CII oc ccciedescdcsccciavssnccectsaszess 
Multivibrators, monostable and bistable, control 
camera trigger pulses .........ccceeccesceees 
Neutron counter amplifier, telemetering 
Noise suppression for analog-to-digital conversion 
CP ND CORR so oicccccvccccsconcsssccses 
Phantastron delay circuit, transistor 
Phantastron of radar echo simulator ...........++ 
Phantastron oscillator frequency controlled by 
plate voltage, circuit is frequency-correcting 
and seif-starting (CT6 Apr 14 61)..........+6- 
Phantastrons; transistor circuits equivalent to 
CRD CIEUES 6 oc cccccccccccccccccascccccesce 
Photocells scan graph, convert record to digital 
CIID hin oi ddcocccencdsccasceadscces 
Power transistor active parameters measured by 
GUNS CIEE cc cc ccccesccsccccczcccecces 
Programmer, magnetic, generates discrete pulses 
for missile autopilot .............cceeeeeeeee 
Pulse amplifiers for coincident-flux memory 
Pulse and phase-path receivers tested by 
transmitter simulator producing pulses and 
echo pulses 
Pulse-clamping and storage circuit overcomes 
semiconductor barrier potential problem, handles 
GU GIGIEES conc cccccccccccccccccccceccocece 
Pulse commutator simulator ............6.eee00+ 
Pulse-controlied pane! displays data 
Pulse frequency stability tester ................ 
Pulse generator for thin film memory............ 
Pulse generator, high-voltage, low-current 
Pulse generator, monstable, with Zener-diode 


Pulse generator of digital analyzer ............. 
Pulse generators, avalanche transistor .......... 
Pulse generator, solid-state, drives pump 
Pulse generator, unblanking 
Pulse modulator, 250-Kw 
Pulse-stretching and -compression through 
networks give radar high range-resolution, 
increase effective peak power ............... 
Pulse triggering and turn-off circuits for 
controlled rectifier inverters 
Pulse width measuring circuits. ................ 
Pulse width modulator, static inverter 
Pulses get 1,500 bits on tape inch 
Radar pulses locate, identify and show position 
of aircraft 





Recovery of data ‘‘iost”’ on tape wae 
Rectangular pulse generator, pulse amplitude and 
width modulators of analog computer multiplier 
Secondary-emission pentodes, nanosecond pulse, 
Wiggering ClEMINS 0c ccccccccccccccceccsoses 
Shift-register pulse generator makes megabit 





Short circuit current is peak-limited and pulsed to 
protect solid-state regulators ................ 
Shutter electrode of image converter tube is 
voltage pulsed for high-speed photography ..... 
Sinewave generator, counter-testing ............. 
Strobe pulse generator, cro telemetry receiver .... 
Strobing unit stops drift in receiver ............. 
Sweep generator, linear, one transistor 
Syne lock, tv, transistorized ..............00005 
Sync pulse triggers switching tube of facsimile 
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Thyratron clipper tubes prevent voltage buildup in 
pulse-forming network of highpower radar 


MODMOINS oc ccccvccccnseccrcccccccnssecees TF80 
Time-compression for digital correlation......... TF191 
Time-sharing radar pulses for combined display .. TF124 
Transmission line characteristics indicated by 

pulse reflection to sampling cro ...........s++ TF86 
Tunnel diode generates rectangular pulses....... TF124 
Tunnel diode-transistor logic circuits ........... TF46 
Tunnel diode video pulse compression .......... TF36 
Voltage-to-time converter, digital voltmeter ...... TF67 
Voltage-variable capacitors in series-resonant 

circuit form square-wave oscillator ........... TF% 
Welding pulses from line power..........++-s0++ TF69 
Wide-range negative-pulse amplifier for crystal 

TUE pin cvs scccisnecdctrinonntonnce TF78 

Q 
Quality control improved by incentive fund ........ BF45 
R 
RADAR 
Air reconnaisance system ALRI melds radar, 

computers, communications, navigation ........ BF45 
Air terminal traffic control system .........++++- EN9 
Air traffic contro! system .........eeeeeeeeeeees TF47 


Airtome weather radar research .........0.-++4+ 
Aircraft anticollision systems ... 
Aiscte QOCIGA GANGY .cocaseciecccccasecess 
Airport radar uses coherent MT! ............0++- 
Algebraic method finds position and velocity of 
target CCT6 Jan 20 G1)... cnccsvcccceccescs 
Army systems testing ............... 
Atmospheric propagation ducts studied .. 
Auto traffic control and guidance ..... 


























Auto traffic analyzer uses Doppler principle...... RD92 
Automatic beacon radar identifies aircraft ....... TFS7 
Automobile speed radar: drivers’ countermeasure EN11 
Automobile traffic contro! systems ............+. BF22 
BR Rar OS NT OI 6 iso oie nin pascncasonvese EN9 
Bat studies may improve radar ..... EN11 
Battlefield surveillance, army ..............++5 BF40 
Birds may cause radar ring angels ............ . BF34 
BMEWS radar tried for space survaillance .. - ENS 
BMEWS station goes on air.............scee0s BF41 
Characteristics of weather radars .............. SR53 
Countermeasures simulator teaches radar 

operators antijamming methods ..............+- TFS 
Delay generator, solid-state ...........seeeeees TF78 
Dielectrometer, X-band, resonant-cavity, tests 

high temperature radomes, materials .......... TF118 
Doppler detects range and speed .............+. EN9 
Doppier-effect cancelling system ............... ENI1 
Doppler radar antennas aligned . ° TF4 
Dutch radar fire control system..........s.0s008 BF14 
Electronic scan radar holds multiple targets .....  8F31 
European developments .. SR65 
Experimental 50-Mw radar PC40 
FAA air route radar design, plans ............-. BF38 
Pe ENNIS a iicccecavssvturindctaanee wol4 
France finds radar narcosis hazard ............-. EN9 
Frequency compatibility (equipment non- 

interference) program stepped up .......-.-++- BF24 
Graphical method predicts r-f interference ....... ERS60 
Harmonic absorption filter, microwave...........- CM86 
Haystack and West Ford projects .........-.+++- BF34 
Haystack ground system contracted ... EN9 
Hercules upgraded by new ground radar......... BF46 
High power, NEREM reports .............:..... TF73 
Hum heard in r-f field may be due to ionization of 

PR hs veins niwachonabsnnnase ceuperenuusl EN9 
lonosounder radar, sateilite-borne ............+. TFSO 
lonospheric sounding broad-band scanning radar 

detects Doppler shift of target ...........+06- TF44 
Japanese weather radar uses paramp, has range of 

TP EE cecteiccsnke RDB4 
Laser may be space radar a .- RDM 
Laser (ruby optical maser) radar ranging......... TF51 
Laser used in optical radar .............e2e000- TF 182 
Lightweight Army radar sees troop movements ... BF45 
Mercury project control station ..........s0.s06 BF28 
Mercury space project ground system............ BF3O 


Missile warning study contracts ..............4. 
Modulator interrogates radar chain . 
Nike Zeus test project, gear, sites 
Plasma fireballs created by crossed radar beams 
may be weapon of the future ..............++- 


Ppi uses interscan technique .............s000- 


R84 
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Projector superimposes maps and data without 


distortion on crt radar display ...........s+00 TF58 Mar 3 61 
Puerto Rican observatory to have 1,000-foot dish, 


line feed, spherical bowl, will initially 





operate as radar (CT6 Apr 7 61) Jan 27 61 
Pulse-controlled panel display ...........+++++. May 26 61 
Pulse gate for automatic range tracking......... TF94 Oct 14 60 


Pulse-stretching and -compression through 
networks give radar high range-resolution, 








increase effective peak power ............++5+ 7 60 
Radar computer alphanumeric display .. ‘ 30 61 
Radar may tell rain from hail ...........-eseeeee 12 61 
Radar measures cloud characteristics .......... RD62 Mar 31 61 
Radar mount assembled with optical tooling...... PT74 Jul 8 60 
Radar on train scores bomb runs ..........++e+++ BF53 Mar 10 61 
Radar reflector uses honeycomb panels ......... CM82 Nov 4 60 
Radar-return simulator tests airborne moving- 

Orgad SRMCRNNNS 2 ccc ccccessccccescscscesces TF58 Dec 2 60 
Radar target generator, air war games ........... TF104 Apr 28 61 
Radar telescope with 1,000-ft dish for astronomy, 

missile defense studies ............ 2 60 
Radar to map moon, spun-cast reflector 6 61 
Radiometer detects “invisible” icebergs 12 61 
Railroads use electronics to cut costs ... 460 
Rectifier, radar, high-power silicon cells 9 61 
Reentry vehicles tracked by radar ............+ 25 60 





Remote radars combined on single ppi display by 
time-sharing and storage tubes ............... 
Rhumbatrons, broadband cavities, f-m radar ...... 


TF124 Feb 17 61 
TF% Oct 14 60 





SAGE gets improved radar ... -- ENS Apr 28 61 
Sandwich forms radar reflector ............+.55+ PT112 Oct 14 60 
Satellite detection system power to rise ......... wOl4 Oct 7 60 
Simulator, ecm, for B-58, details ...........00+. BF26 Apr 7 61 


Simulator, radar, pilot training .............+-- 
Simulator tests radar range tracking systems 

under dynamic conditions ...........++.0+0+ . TF51 Feb 24 61 
Space tracking, summary of equipment........... 


Subminiature airbome tracking radar transponder 


fed by solid-state modulator ...........s5000s TFS Jul 1 
Swept S-band receiver uses zero i-f ............. TF59 Apr 14 61 
Swiss build microwave relay links for remote 

Cea SE NT IEE iiss xciveccesccdavassas EN11 Oct 7 60 


Thyratron clipper tubes prevent voltage buildup in 
pulse-forming network of highpower radar 


IE sn 55 cs cnckcanduvendinssaniease’s TF80 Dec 16 60 
Tracking and surveillance of Russian satellites .. WO14 Apr 21 61 
Tracking radar, BMEWS, for Thule ...... EN11 Nov 11 60 
Tracking radar, 5-Mw, for NASA..........000005 EN9 Mar 31 61 
Tracking radar moving target generator ......... TFS58 Mar 31 61 


Tracking radar system, Nike-Zeus BF30 Feb 3 61 


BF29 Feb 24 61 


Tracking radar uses analog techniques .......... 








USSR “scares” SCONE oka c ccccececceseceuss Nov 25 60 
USSR recaiculates Venus‘ rotation May 26 61 
Variable-bandwidth system modifies performance 

to propagation Conditions ..........sseeeeeees RD106 May 19 61 
Weather radar net for Weather Bureau............ BF38 Sep 30 60 
Weather radar systems, Air Force (CT 6 Apr 21).. N11 Mar 10 61 
Wide-range amplifier for crystal video receiver... TF78 Sep 16 60 

RADAR & RADIO ASTRONOMY 

Australian high-power radiotelescope EN11 Nov 25 60 
Britain to build steerable radio telescope ........ EN11 May 5 61 
Cruciform antenna for radiotelescope............ EN11 Sep 16 60 
Haystack and West Ford projects ............... BF34 May 5 61 
Hybrid array has high resolution...........-+.+5 ENS Apr 28 61 
Location of facilities throughout world . SR53 Jul 29 60 
Masers help measure solar system .............. EN11 Sep 9 60 
Masers, solid-state, principles and applications .. TF58 Nov 4 60 


Radar astronomy discussed at AAS meeting . 
Radar telescope with 1,000-ft dish 
Radar to map moon, spun-cast reflector.......... 





Radiotelescope employs ruby maser amplifier, 
measures Saturn’s temperature 


Radiotelescopes launched above ionosphere ..... 








Solar flares charted by radar .............0s000e Aug 12 60 
Stanford forms radio astronomy institute . . Dec 9 60 
Steerable beam parabolic reflector .............. Mar 24 61 
Survey of equipment and projects ............... Jul 29 60 
Swedes plan mobile radiotelescopes; two will 
Give experiment flexibility ............ceeee0s RD93 May 12 61 
Swept S-band receiver for solar radiation ........ TF59 Apr 14 61 
Ultraviolet telescope, rocket-borne, uses new 
ultraviolet-sensitive tube .........s.cseseeees RD142 Feb 17 61 
USSR recaiculates Venus’ rotation.............. END May 26 61 
USSR to show radiotelescopes ...........seeee. EN11 Jan 27 61 
Radar equipment shown by British .... BF24 Feb 10 61 
RADIATION 
AEC revises radiation exposure iimit ........... EN11 Sep 23 60 


* See Abstract Section for further details 











CdS stores conductivity after bombardment....... BF19 Mar 24 61 
Ceramic-metal modules resist radiation ......... EN11 Aug 19 60 
Cosmic rays may come from outside our galaxy, 
study of cosmic shower indicates . Sep 23 60 
Cosmic ray measurement ...............0. ce eee Nov 25 60 
Counters, cosmic-ray neutrons .........+e.eeeee Mar 17 61 
Data revealed by space probes................. Jul 29 60 
Echo 1 data confirms solar radiation pressure 
SO CUI Geese nccccccecsessacces RD80 Sep 23 60 
Gamma energy distribution analyzer............. RD56 Mar 24 61 
Gamma-ray telescope satellite .............005+ BF32. Apr 14 61 
Infrared detectors, survey of available types, 
manufacturers and applications ............... TF82 Dec 9 60 
Irradiation raises diode switching speed......... BF28 Feb 17 61 
Medical applications of radiation and accelerators TF54 Feb 24 61 
Nuclear weapons radiation; design and tests for 
radiation-resistant circuits; malfunction causes TF62 Feb 10 61 
Nuclear blast damage at five miles ............. BF40 Jul 22 60 
Radiation reports aid space circuit design ....... CM64 Jun 2 61 
Radiation recorder may identify missiles Dec 16 60 
Solar flare radiation to be measured by in- 
struments in high-altitude balloon ............ RD74 Aug 19 60 
Space plans for the next decade, survey of pro- 
jects and instrumentation ...............se005 BF38 Dec 16 60 
Space probes hunt for radiation ..............04. BF42 Oct 7 60 
Telemetering radiation data..............+..005 TF84 Nov 11 60 
Transient radiation effects study ............... EN11 Mar 10 61 
Radio auto traffic control systems ..............4 BF22 Jan 27 61 
Radio circuits reduced by multifunction tubes ...... TF1IS Jan 6 61 
Radio, endoradiosondes, medical ........ TF4 Jan 20 61 
Radio equipment at Parts Show; stereo f-m, etc..... BF30 May 12 61 
Radio, citizens band survey .............eeeeeeee TF70 Nov 4 60 
Radio command set for high-altitude balloons ...... TF54 Aug 26 60 
Radio-controlied tank for realistic combat training.. TF55 Nov 4 60 
Radio, helmet, a-m, transistor...............0.005 TF57 Sep 23 60 


Radio, Japan makes miniature citizens’ band 
Radio power transmission, Russian R&D 
Radio receiver interference susceptibility 


EN9 Jan 20 61 
END Apr 14 61 
TF70 Apr 14 61 


Radio reception a-m, improved by broadcast 


amplitude control 5 61 


eDdsdecsesenerenentbewuceese RD86 May 
Radio sounding system for groundscatter propaga- 

tion research; cro display ...............ss.+. TF74 Oct 28 60 
Radio, stereo, compatible f-m; engineering per- 


formance of six proposed systems .............. TF85 Nov 18 60 





Radio, stereo f-m creates new market ............. BF32 May 5 61 
Radio surveillance (bugging) devices BF24 Mar 3 61 
Radio transmitter for remote heartbeat measurements TF54 Dec 23 60 
Radio ivacking system, aircraft and missile ........ TF6l Dec 2 60 


Radio, vif induction, relays recorded traffic control 


messages to car radios TF81 Oct 14 60 


Radiography, radioisotope scanning....... 
Radiophone, automobile, sun-powered ............. 
Radiotelephones for boats BF26 Jan 27 61 


Radome test by microwave dielectrometer 


Railroad control system, monorail TF50 Mar 31 61 


Railroad microwave market expands .. 





Railroads use electronics to cut costs 


NNT SUG SIIIE 65 065s nniciescctcusessetaacs BF38 Dec 16 60 
Rare earth cathodes studied EN11 Nov 11 60 
Reactor controlied current reguiator............... TFS6 Sep 260 


Reactor, saturable, use in a-c supply TF8O Jun 30 61 
TF115 Nov 25 60 
PC38 Oct 28 60 


TF43 Jun 23 61 


Reader, character, nonscanning ...............+++ 
Reader, character, optical 
Reading machines for the blind 


Reading system in production 


Reading machine employs dilating circular scan of 
photocell matrix for pattern recognition and 


GUE pains ssaschaasenyacesadsedicesaca wat TF39 Sep 2 60 
Readout circuit, transistor ..........seceeeeeeees TF79 May 5 61 
Readout, memory from capacitor cards............. EN Jan 27 61 
Readout, scanner films taped data ................ 24 61 
Readout from thin ferromagnetic films 2 60 
Readout system of digital analyzer ...... 21 60 
Readouts, electromechanical survey .............. 30 60 





RECEIVERS 


Agc, cascaded, improves transistor amplifier TF108 Apr 28 61 


Antenna with paramp improves reception from 





satellites . peice tbbun sue despreeeasse Nov 18 60 
Citizens band radio survey ...............e.00 Nov 4 60 
CRE, CIE TI oc cc cceseccccccssavad Oct 7 60 
Courier communications satellite system Jul 22 60 
Crystal biasing improves millimeter-wave detector 

WR i cutnckstcxcasocvaveascsseuastuanaveuss TF65 Jun 16 61 
Crystal-controlled superheterodyne airborne radio 
CE IE oc v cncccvisvaciccececxeuexe TF54 Aug 26 60 
Demultiplexer, compatible stereo tv receiver ..... TF71 Dec 16 60 
Direction finder, automatic, servo-type .......... TF1l0 Jun 9 61 
Direction finder for Discoverer capsule.......... TF42 Mar 3 61 
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F-m receiver, wideband, for remote aircraft and 
Missile COMTPOL ... 2.6... cee ee cece eee eeeeeeees 
Facsimiles transmitted via meteor-bursts ........ 
Filter, automatically self-adaptive through 
memory, finds unknown signal in noise 
Graphical method predicts r-f interference ... 
Groundscatter propagation receiver ............+ 
lonospheric propagation study with phase-lock 
Rn a cain. cede decontdacechstenotas 
lonospheric sounding receiver, TF118 May 27, 
author’s correction 
Laser radar receiver preamplifier 


Low-noise antennas for maser and parametric 


GUPUITIET CUCIOVEES. 2.00 cccccccccecceccecceccs TFeO 
Low-noise receiver symposium .........+.eeeee EN11 
Microminiature developments ............0s+00++ SR77 
Microwave receiver noise figure nomograph ...... ERS93 


Mobile radio receiver with low plate and screen- 

grid potential tubes, to 200 Mc ....... 
Pay tv channel converter and controls 
Phase-locked receiver with parametric amplifier, 








low-noise, to track space probe Pioneer V ..... TF41 
Polarity protection for transistors ...........+.+ RD64 
Portable radio uses drift-field transistors ........ TF 
Pulse and phase-path receivers tested by 

transmitter simulator producing pulses and echo 

IEE vc cases ccsccdcdciods TF67 
Pulse frequency stability tester TFél 
Radio, auto, vif induction receiver .............. TF81 
Radio receiver interference susceptibility ....... TF70 
Radio tracking system, aircraft and missile ...... TFél 


Radiosonde telemeters neutron data...... 


Receiver, command, of lunar satellite 
Receiver, transistor, of magnetic induction 


direction finder for cave-mapping ............. TF6é1 
Remote heartbeat measurements by radio ......... TF54 
Signals in noise detection nomogram ..........+. ERS66 
Stable fixed-frequency oscillator using mag- 

netostriction bandpass filter .............+.05 TF88 
Standard, frequency, is crystal oscillator 

locked to atomic clock -controiled station ..... TF82 


Stereo, compatible fm radio .... 
Stereo f-m shown at Parts Show 








Stereo, f-m, transmitter and receiver ...........- BF32 
SE SEG in ocine secs asscccscccsns TF70 
Swept S-band receiver for solar radiation uses zero 

i-f and simple video i-f amplifier .. TFS9 
Tactile communications receivers EN11 
Telemetry system, four-channel, for auto testing.. TF57 
Tracking radar moving target generator .......... TF58 
Tracking telemetry system receiver has para- 

metric preamplifier to reduce noise ..........- TF 188 


Transceiver, helmet, a-m transistor radio, Dianks 
noise by agc, microphone 
Transceiver, infrared communications ..... 






Tunnel diode amplifier, stripline filter combined 





in miniature airborne receiver .............. TF120 
Ultrasonic signal controls appliances ........... TFS9 
Underground communication with |-f signals 

through earth and along surface, equipment 

QUIRED c vecvicccccscsdecccsccssicccaccesacss TF43 
Variable capacitors make small signal-seeking, 

remote tuner for auto radios .............-005 TF60 
Video distribution amplifier, wide-band with agc, 

for facsimile OF tv . 2.2... ceceeeeeeeeeeeeeees TF58 
Wide-range, direct-coupied, negative-pulse, 

amplifier for crystal video receiver ........... TF78 
WWV, WWVH provide frequency standard......... TF82 

RECORDERS 

Acoustical data analyzer, magnetic tape ......... RO80 
Auto engine dy test prog 

magnetic tape recorder with velocity correction TF74 
Automatic Mayday transmitter ............00000+ EN9 
Automatic voice message transmitter ............ TF4a7 
Computer equipment and R&D survey............ SR63 


Coupling circuit extends video recorder response; 
tape transport changes reduce wow and flutter.. TF186 
Delay multivibrator gates selection of specific 





sound in recording of heart cycle .........+.+- TF52 
Dielectric constant of materials read or plotted 

directly by microwave ratiometer ............+ TF71 
Electroencephalograph records converted to 

punched-tape input of digital computer, photo- 

CONG SOE GIG cccccccccccccaccccscscccese TF78 
Electrographic recorder pulse generator ......... TFe4 
Electromechanical devices survey ... .. SRST 
European midget tape recorders .........0see0e BF36 
Facsimile recording sweep generator ............ TFes8 
Flight data recorder, crash-proof, metal tape ..... TF118 
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Sep 30 60 
Apr 14 61 
Dec 9 60 
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Head with outside coil has microgap for high- 


density, Mc, magnetic tape recording .......... TF89 
IRE-PG Broadcasting symposium hears about new 

logging and recording methods .............++. BF40 
Japanese make smail videotape recorder......... EN11 





Magnetic record-playback, home movie 
Magnetic tape adheres to nonmagnetic disks, 

















Cylinders OF COPS 0. ccccccccsccccccccccccce CM124 
Medical equipment survey ..........0eeceeeeees TF4 
Medical instrument recorders TFa&9 
Meteor-burst facsimile system TF85 
Preamplifier, a-c coupled, for low-resistance 

magnetic heads and transducers TF57 
Projector syncs optical sound track...........++ BF32 
Pulses get 1,500 bits on tape inch...........+.+ EN9 
Radiation recorder may identify missiles ........ BF39 
Radio, vif induction, relays recorded traffic 

control messages to car radios .........-..05- TF81 
Recorder, space, draws one watt . . EN11 
Recovery of data ‘lost’ on tape .........+-000 RD74 
Scanner Ginn taped GRR ..ccccccccccvccccccces BF28 
Staircase voltage generator provides digital time 

code which identifies instrumentation tape 

CUGRPEIAGD a cccscccccceccsncecececesescoces TF88 
Stereo and white noise dental analgesia ......... BF49 
Strain gage voltage divider eliminates slide wire 

in recorders and indicators ..........-eeeeees CM66 
Surveillance (bugging) devices ................. BF24 
Tape playback mechanism prevents abrasion ..... TF81 
Tape recorder, pocket-size ...........seseeeees TFT4 
Uiananle aystem, FD... cccccccccccccccceccese TF1% 
USSR makes metallized magnetic tape........... Cm83 

RECTIFIERS 
(See also Diodes, Power Sources) 
Clamp circuit is adjustable ..........e.eeeeeess TF104 
Controlled rectifier inverters TF52 
Controlled rectifiers pulse welder ..........0005 TF 


D-c power supply, regulated 
Filtering improves rectifier circuits .... 
Half-wave rectification, diode amplifier 
inverter, 50 Kva, controlled rectifier 





Motor speed control regulators, d-c supply ....... TF104 
Operational amplifiers of digital voltmeter form 
full wave rectifier ..........cceeeeeeeeeeeees TF67 


Pulse modulator, 250-Kw, uses controlled recti- 

fier for switching 
Rectifier, radar, high-power silicon cells 
Silicon controlled rectifier flip-flop triggered by 






relaxation oscillator ..... 2.0.60. ceseeeeeeees TFT4 
Silicon controlled rectifier power switchirg in 
Static inverters ........cceeceeceeeeeeececes TF70 


Static relay designs employing trans.stors, 
controlled rectifiers, tunnei nodes and four- 
layer diodes 

Three-phase inverter employs silicon controlled 








rectifiers and magnetic amplifiers ............ TF55 
Voltage regulator, precision rms sensing; com- 
parison of various rectifier circuits ........... TF133 
Reed relays simplify monitoring. . TF63 
CR CF CII ink cccidswiccceccscccsccesaas SR57 
Reflector of global scatter system would be orbiting 
CMC CF RATMEB oon cc ccccccccccoscsccscceseces BF43 
REGIONAL DEVELOPMENTS 
Californian electronics industry helps local 
economy as aircraft industry sags ............ BF% 
Michigan, research park at Ann Arbor ........... BF27 
Midwest solid-state research group ..........+.+ BF28 
Midwest calls for research ............0seeeeees BFSO 
Minnesota sales $600 million ........... 00.0005 EN11 
New England sees business upswing, semiconduc- 
WN Bs adc isceccctcedsccsescscnce BF48 


Puerto Rico shipments over $47 million .. 
Southwest plans graduate research center........ 
Southwestern information center under study 
Washington area growth 
Washington, D.C., area science bureau 
Western volume now $2 billion 











REGULATORS 
Amplifier, d-c, regulates current by power 
dissipation after if reguiates 
COED vs ccncavccdendeceasdqssacseeveesccs TF66 


* See Abstract Section for further details 
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D-c power supply, regulated, uses constant voltage 
Light level regulated by input modulation........ 
Motor speed control regulators, d-c supply ... 
Reactor-controlied a-c current regulator ......... 
Series regulators of transistor power supply use 








lamps to indicate faulty performance .......... TF60 
Short circuit current is peak-limited and pulsed to 

protect solid-state regulators, relaxation oscil- 

lator periodically restores output ............. TF56 
Transistor overload safety circuit, can be used 

Oi CI CI iin oc dcectcdetanaccsacae TF102 
Voltage regulator, precision rms sensing; com- 

parison of various rectifier circuits ........... TF133 
Voltage regulator, instrument ...........0.0e00s TF132 
Voltage regulator of f-m receiver ...........++ TF85 
Voltage regulators, d-c, transistor; design 

techniques, diffi amplifier 


elements, test circuit 
Voltage regulators, d-c, using four-layer diode 





and transistor switching ..............eeeeeee TF121 
Voltage regulators, shunt-type ............s-00+ TF92 
RELAYS 
Arc suppression network protects relays ........ RDS58 
Double-fulcrum relay as noise discriminator...... TF59 


Electrochemical cell time delay relay 
Ph ys, USSR developments ........ 
Printed contact relay, permanent magnet 
Radiation actuates electrostatic relay........... 
Relay tester automatically detects intermittent 








contact faults and wears in contact surfaces ... TF79 
Relay trees and matrices select and control 
functions of missile test system............. TFT4 


Relays and related devices, meter relays, 

Choppers, switches, types and uses . 
Resonant reed relay, self-holding .............. 
Varistors suppress relay contact sparking; design 
























QBs cccndcascsscssvesessasccasasas ERS68 
S Voltage-to-digit converter uses relays operating 
in decreasing voltage steps (CT6 Apr 2861)... TF% 
RELIABILITY 
* Cooling transistors thermoelectrically........... TF43 
Electrochemical time-to-failure indicator ........ CM98 
IDEP program trades reliability data ............ BF20 
Microelement evaluation report ...........-000++ CM138 
Mi device reliability ............... SR77 
Navy seeks reliable gear .............sceeeees EN11 
* NOR, pnp, worst-case design methods ........... TF 
* Nuclear weapons radiation; design and tests for 
radiation-resistant circuits; malfunction causes TF62 
Pi i S, analyzing reliability ............ CM62 
Relay tester detects faults ........ ~.. TEI 
Reliability factor increase of 10 needed for spac: 
electronics, says Air Force ..........sseeeeeees BF34 
Satellite reliability, 8,000 hours wanted ......... BF32 
Semiconductor device test improvements ......... BF32 
Thermion (thermal analog) evaluates tube 
perfo e in various environments ......... TF92 
Transistor reliability of 99.997% sought for 
Rai vceccccccasianscisscce cscsccacs EN11 
* Remote radars combined in ppi display ............ TF124 
RESEARCH & DEVELOPMENT 
(See also specific subjects) 
Airborne weather radar research ...........+0005 RD128 
Antisubmarine warfare market MR24 
Bat studies may improve radar .............06 EN11 
* Computer equipment and R&D survey............ SR63 
Cryogenic development aided by new materials... EN11 
Cryogenic electronics spurred by discovery of 
tunneling in thin films ..........0ceeeeeecens BF43 
Crystal model of atomic biasts .. EN9 





Decoy discrimination for Nike-Zeus............+ EN 
DOD officer urges weapons system concept be 
curbed in favor of applied research ........... 
Electronics-electrical R&D $2.2 billion ......... 
European electronics R&D..........++- 
Europeans pian space research co-op 
Exploding wire uses seen in space flight, optical 


radar, impact studies ............cceceeeeees TF43 
FAA outlines plans to spend $47 million on air 
CUTE CE GI onsen nv cnccccccccccsesa BF2 


FAA shows progress in R&D 
Fader for auditory research, electronic switch 

avoids audible transients cece 
Federal R&D support $9.1 billion ............... 
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Generator delivers rectangular constant-current 
or -voltage pulses for electrothermal and 











electroexplosive studies ...........0ccseeeee TF82 
Groundscatter propagation research indicate 

feasibility of non-great-circle paths ........... TF74 
High pressure apparatus, semiconductor research TF90 
High-pressure study of materials; tetrahedal 

press develops 3.5 million psi ............... EN11 
Industrial R&D spending ...........seseeeseees EN11 
Irish space research Center .........sseeeeeeeee BF12 
Lasers in underseas electronics .......... BF24 
Low-frequency (below 15 cps) research.......... RD92 
Magnetic materials research .......csseseseeees TF81 
Manual on R&D budgeting ....... BF50 
Memory devices, research trends ...........-+-+ TF73 
Microminiaturization, survey of R&D ............ SR77 
NASA space R&D and instrumentation BF30 
Navy outlines needed new components BF46 
Organic semiconductors conference, new R&D and 

prospects for chemical industry ...........+++ BF22 
Organic semiconductor research program......... EN11 
Pentagon centralizes R&D control ...........+-. wol4 
Pneumatic computer in development............. EN9 
Probes employed in studies of earth atmosphere, 

ocean, space and living matter .............. SR53 


R&D contracts of $35 million placed abroad by 
U.S. government....... 
R&D Spending $14 billion 








Research grants to universities ...........+0+5+ BF50 
Research spurs Westem growth................. BF123 
Solar flare after communications blackout puts 
solar storm theories in doubt ...............++ RD128 
Standards lack hampers RAD..............0008- RD74 
Survey of midwest R&D slated ................. EN11 
Tactile communications receivers .........--+.. EN11 
Thermionic, thermoelectric and plasma power 
sources stressed in military R&D............. EN9 
USSR allots $4 billion for 1961 R&D ............ EN9 
USSR solid state physics publications may pass 
Se SED FOS Sccciccccnccseséececescene EN11 
Resins for embedding electronic packaging ........ TF130 
RESISTORS 
Clamp circuit is adjustable ..............es0005 TF104 
Diamond thermistors good to 300 C .... . CM78 
Electro-optical switch uses photoresistor........ cm152 
Germanium block makes low inductance resistor.. TF62 
Microminiature types and R&D .............-05 SR77 
Microminiature wire-wound resistor ............. C81 
Potentiometer vs resistive transducer scanning... TF78 
Printed circuits designs ..........sseeeseeesees CM72 
Printed circuit resistor materials, fired film...... Cm88 
Resistances and R-C combinations compared ..... TF118 
Resistors replace crystals in test .............. cm 100 
Resistor wire alloys, properties ... .. CM94 
Thermistor bridge of r-f power meter ............ TF64 
Thin-film multilayer networks ..........-+2+200+ TF9 
Thin film resistor materials, fabrication ......... TF78 
Wire-wound, analog-to-digital conversion ........ CM69 
Resolver, servo system, for adf .........sssseeee TF110 
Resonators, microwave filter, design charts........ ERS94 


Rhumbatron broadband microwave cavity .. 
R-f power meter, temperature compensated 
Rocket, submarine killer Asroc..............2.00+ 
Rocket to get microminiature computer ............ 
Rubies for masers and lasers ..........+-seeee00 





SALES 
(See also Business) 






Airplane, private, market $54 million............ MR24 
BDSA issues component sales surveys .......... MR24 
Boat electronics market ..... : aos Sree 
Canadian sales of radio, tv, record players, tubes 
NON ons iehadensehas ceaseeuiass son MR30 
SEMIS ONES BD TOE os S2cceadnesccasese tere MR30 
Capacitor sales up 59% by 1965......... MR26 
Color tv sales about $70 million in 1960 ........ MR24 


Component sales rise seen ................005- EN9 
Component sales resume rise .... 
Component sales statistics, 1960............... 
Component shipments level off ................- EN11 








Computer sales disclosed by RCA .............. MR24 
Computers shipments $314 million in 1959 . .. MR30 
Defense spending future cloudy ................ MR24 
Delay lines pass $10 million in 1959 ........... MR24 
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Distributors sell $815 million in 1959 ........... 
EIA forecasts of 1961 sales 
Electronics in Europe: special report on business 
conditions and technology .......-+++eeeeeees SR65 
Electronics market 1960-70; survey of sales of 





all products, marketing methods, etc .......... BF73 
FAA air route radar design, plans ...........+.. BF38 
FAA buys radar beacons ..........eseeeseeeees EN11 
Fisheries market over $3 million ...........++++ BF42 
Hearing aid sales hit $70 million ............... BF41 
Instrument sales $120 million in 1960 ........... EN9 


Machine tool controls $25 million..... 
Market research data helps salesmen 
Missile, computer contracts .........+seeeeeeees 








Missile, space projects contracts... BFa9 
Nuclear instrument sales rise ..........++e+2005 MR20 
Nuclear instrument 1958 sales $47 million ....... MR24 
Ge, CIE eivciscncsapvectensevesuacses BF40 
P-c board business due for 10% rise ............ MR26 
Phonograph sales up in 1960..............s000- MR18 
Police buy $7 million of radio, other gear........ BF37 
Presidential election, sales impact ............. EN9 
Radio sales highest in decade ................. MR24 
Radio-tv sales drop after Xmas ..............00+ EN11 
Radio-tv sales rise in 1960 ............0-eeeee EN9 
Radio-tv sales rise in February ...........ss00s EN9 
Radio-tv shipments, 1959..........cceseeeeeees MR22 
Relay sales drop in first quarter ... MR24 
Relay sales to rise 35% in five years ........... MR26 


Reps to sell $2% billion in 196Q a quarter of 


total electronics volume..........sesseeeeees BF32 
Resistor makers see $220 million in 1960 ....... MR32 
Sales expenses 5-11%, survey shows ........... MR24 
Sales representative problems .................. BF44 
Solar cell sales expected to hit $9 million in 1960 MR22 
Space and missile sales, forecast .............. MR24 


Sub killer rocket Asroc opens big market ........ BF2B 











Thermocouple sales (corrected MR26 Sep 16). . MR26 
Top defense contractors ............seeeeeeeee wol4 
Transducer sales over $100 million ...........+ MR24 
Transistor sales $300 million in 1960 .. EN9 
Transistor sales rise in February...........+-++ MR22 
Tube sales drop in 1960................0 eens EN9 
Tv sales problems and prospects .... BF30 
Ultrasonics $50 million, to treble .............. MR26 
Vibration test sales $25 million.............005 MR26 
Voice of America buys 12 transmitters .......... BF43 
SATELLITES 
(See also Space) 
Able-5 lunar satellite system ..............0005 TF63 


Able Space Navigation Network controls space 
probes up to 70 million miles away ........... TF43 
Active and passive satellite systems for global 








Communications and tV........eeeeseeeeeees BF& 
PE NE IR sso So ii abe secnescusaecue EN9 
Antennas with paramps improve reception........ TF% 
AROC gets satellite commander ................ wol4 
Astronomical observatory satellite planned ...... BF36 
ATT request to FCC for private microwave band 

for space communications experiment opposed 

By IRENE Y QEUGE 2 ccs ccccsccvcccccccsonccce BF35 
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SNE 1. s.cc db ncabhewarhdspoenadiwsneeue BF26 Apr 21 61 * — Silicon controlled rectifier power switching in 
Space Council to coordinate DOD, NASA ........ W014 Jan 13 61 SUPERCONDUCTIVITY Static inverters ....ccccccceccccccccccscecss TF70 May 5 61 
Space electronics, national symposium .......... BF38 Oct 7 60 Cryotrons, thin film and wire, for high speed Static relay designs employing transistors, 
Space projects contracts ..........ssseeeeseeee BF49 Oct 14 60 Storage and switching ...........sssceesseees Oct 14 60 controlled rectifiers, tunnel diodes and four- 
Space surveillance gap closing............+.+0+ END Feb 10 61 Gyroscope uses superconducting ball Aug 12 60 NOYGT MONES onc cc ccccccsscccsecccocccesases TF64 Jul 22 60 
Space system transmits photos ............+00++ BF32 May 12 61 Magnetic-optical technique makes supercon- Strobotron power boosted by thyratron ........... RD120 Jun 9 61 
Space tracking, summary of equipment........... BF20 Mar 3 61 Masers, X-band, superconducting magnet ........ END Feb 3 61 * Switched network calibrates voltmeter input ..... TF67 May 5 61 
Space probe and exploration plans for the next Niobium-zirconium alloy superconducting in high Switching system of digital analyzer for stepper 
decade, survey of NASA projects, instrumenta- I NG 5s axe cs snkncecceendaneesssics EN11 May 5 61 I ick 0c 35009 a oeesicccbabancdevens TF71 Sep 23 60 
tion of Ranger, Surveyor, Prospector and Plasma phenomena in superconducting thin films Sync pulse triggers switching tube of facsimile 
PII MIEND 6cs5.scecinsnecsussdaenenmaas BF38 Dec 16 60 ING on ivnxencodiendssacteteand RO76 Jul 22 60 SWEEP GENEFALOL...... ee ee eee eee eeecereeeees TF88 Dec 9 60 
Space tracking antenna enlargement considered... N11 Dec 9 60 may extend semiconductor devices............ BF123 Aug 12 60 Telegraph messages automatically routed by 
Spectrograph, rocket-borne, kept pointing at sun Superconducting niobium-tin alloy developes high electronic switching system .......... coseee BFA Dec 9 60 
by photodetectors and servo control ........... TF43 Dec 23 60 magnetic field with low current... i . END Feb 10 61 Timer turned on-off by transistor switch ......... RD62 Jul 1 60 
Star tracker uses electronic scanning, could Superconductor tunneling studied ............... RD68 Mar 17 61 Transistor-tunnel diode triggers ............ ... TF59 Aug 19 60 
control space vehicle ..........ssesseeeeeees TF88 Sep 30 60 Supratron computer logic ........ssseececeeeees BF24 Apr 28 61 Trigger, transistor, programs instrumentation 
Stockholm meeting stresses space advances ..... EN11 Sep 2 60 * Surface wave propagation in dielectric sandwich.... ERS82 May 5 61 camera exposure rate, duration. ..........++5+ TF76 Sep 9 60 
Survey of space research satellites, probes, and Surveillance (wire tanping and bugging) devices ....  BF24 Mar 3 61 * Tunnel diode-transistor logic circuits ........... TF46 Mar 3 61 
RR i Sica cds susnp ns capernennsie= SR53 Jul 29 60 Surveyor space probe ...........seseeeeeees F Dec 16 60 Tunneltrons, cryogenic thin-film switching and 
Surveyor, moon-landing, contracted ..........+6 EN9 Feb 3 61 Sweep generator, high-precision, facsimile Dec 9 60 memory devices ............ assesses Gree Uae ee 
Tracker, infrared telescope, space vehicle....... RD82 Oct 21 60 Sweep generator, linear, one transistor ............ Dec 16 60 * Varistors suppress relay contact sparking; design ERS68 Jan 20 61 
Tracking station completes NASA net ........-+. BF25 Feb 10 61 Sweep generator, logarithmic ............eeeeeeeee Dec 23 60 *  Voltage-variable capacitors in series-resonant 
Tracking of reentry vehicles ..........ese0eee0 BF46 Nov 25 60 circuit form square-wave oscillator ..........- TF96 May 19 61 
Transit || experimental navigation satellite and * Voltage-to-digit converter (CT6 Apr 28 61)....... TF% Jan 13 61 
piggyback satellite placed in orbit............ EN11] Jui 1 60 SWITCHES & SWITCHING Voltmeter switches to correct polarity........... RD84 Apr 14 61 
USSR loses Venus probe, recovers spacecraft.... EN9 Mar 17 61 (See also Diodes, Relays, Transistors) * Waveguide switch, ferrite.......... cusvsceccds | Ta: BD Oe 
USSR lunar photo transmitting system ....... -. BF24 May 26 61 Analog computer memory cell switching, pulse- Symbols standards proposed at NEC conference .... BF39 Oct 28 60 
USSR lags U.S. in miniaturization .......+..+++. BF43 Nov 25 60 MOAR. cacteak seco eceutoieanconenen TF71 Dec 9 60 Synchronizer forms composite tv pictures.......... RD104 Sep 30 60 
USSR manned space flight ....--.+++++eeeeevers EN11 Apr 21 61 Arc suppression network protects switches RDS8 Sep 2 60 Synchros, types and uses .............e0seee ... SR57 Sep 30 60 
USSR says spaceflight speeds cell fission....... END Feb 10 61 * Avalanche switching, silicon mesa transistor .... TF81 Apr 7 61 Synchrotron, zero gradient proton .........+++-. -» EN] Dec 9 60 
USSR Venus probe details Mar 24 61 Bleeder network stabilizes diode switch ........ TF48 Jul 160 Systems applications of solid-state masers ........  TF58 Now 4 &N 
USSR Venus probe gear ... Feb 24 61 Capacitance bank switches ...........ssseeee0s TF58 Aug 5 60 
Spark gap, self-triggering, protects highpower tubes *  Charater writer transistor switch ..........000e- TF75 Jun 30 61 
PO ICING onc nc cccicnsscssnesswennssoocces BF42 Oct 7 60 * Comparator, d-c voltage, uses transistor as 
Speaker, corona, high power .........s.sseeeecees BF46 Nov 18 60 regenerative circuit Switch ......ssseeseeeeee TF66 Jun 16 61 T 
* Speaker, electrodynamic, high-fidelity . . TF49 Jun 1661 + Computer equipment and R&D survey............ SR63 Apr 28 61 
Speaker, ionic cloud, foe phonograph ........+.+.-. BF53 Oct 14 60 Counter aids teletype routing (CT6 May 19) ...... RD120 Apr 28 61 Tank circuit, tunable, for signal generator ...... .. TF71 Jul 15 60 
Spectrograph, rocket-borne, kept pointing at sun by * Counter, ring, transistor; bistable circuit’s Tank, model, radio-controlled ........++0eeseeeee TF55 Nov 4 60 
photodetectors and servo .......... sensedicses Ire nae ae current response is like thyratron’s ........... TF49 Jan 27 61 Tape recorder, pocket-size ............0005 TF74 Oct 28 60 
* Spectrometer, neutron programmer .............+++ TF65 May 12 61 Cryotrons, thin film and wire, for high speed Tape recorder programs engine dynamoter tests ..... TF74 Dec 16 60 
Spectrometer, nmr, simplified ... . RD54 Mar 24 61 SR OE IG inns sien ccdacee ents TF84 Oct 14 60 Tape, recording, engraved metal.......-.-+++.++++ TF118 Nov 25 60 
Spectrometer, scintillation, of lunar satellite....... TF63 Oct 28 60 * Decimal digits stored in ferrite cores ........... TF50 Mar 17 61 Tape transport filters wow and flutter ........-++++ TF6l Aug 26 60 
* Spiral antennas, printed circuit..............202++ TF99 Apr 28 61 * Diode ring arithmetical switch .............000s TF1l7 Feb17 61 Telegraph messages automatically routed by 
Sputtering, microminiaturization ................++ SR77 Nov25 60 ®* Driver circuit for thin film memory .............. TF39 Mar 3 61 electronic switching system .........+-++.++- . BF4 Dec 9 60 
Stabilizing monostable multivibrators ...... -» TF76 Nov 4 60 Electrical memory switch works like combination 
Star tracker uses electronic scanning .. TF88 Sep 30 60 lock, stores multidigit numbers ............... CM108 Oct 14 60 TELEMETRY 
Standard, airborne atomic clock ..........+.seeee0 EN11 Mar 24 61 Electro-optical switch, neon tube drives Able-5 lunar satellite system .........sceeeeees TF63 Oct 28 60 
Standard cell, thermocouple transfer for instrument CIID <5 ccc ccccuccee cdasnoseducuses CM152 Aug 12 60 Air reconnaisance system ALRi melds radar, 
NN Gs cnuinc acoso xs xedesnebendaabaceises TF94 Sep 3 60 © Epitaxial transistor circuits ............eseeees TF52 Mar 31 61 computers, commun ications, navigation ....... BF4&5 Jan 6 61 
* Standard, frequency, 3-mm maser ........-sse0e00. TF45 Mar 17 61 Fader, electronic switch does not produce * Amplifiers, d-c, combined, reduce noise .. TF6l Feb 24 61 
Standard, frequency, WWV receiver .. TF82 Nov 11 60 TENG a ioc cade senavenseded TFBS Dec 9 60 Astronauts to wear physiological telemeter BF47 Jul 22 60 
Standard on r-f interference adopted BF37 Jul 1 60 * Ferrite switch, microwave radiometer ........... TF72 May 12 61 Astronomical observatory satellite planned ...... BF36 Oct 28 60 
Standards, time and frequency, atomic............. RDBO Feb 10 61 Ferrite core, for neutron analyzer............... TF68 Oct 21 60 Automobile (Bluebird racer) system ...........+- TF70 Oct 28 60 
Standards, capacitor, kit .....+..sseseeeeeeeeeee+ CMB6 Oct 21 60 Gated diodes pulse beacon transmitter.......... TF72 Jul 22 60 Automobile testing telemetry system ............ TF57 Oct 21 60 
Standards engineers organizing associations ....... BF34 Oct 21 60 Gates, back-biased diode pulse, a-c, d-c ........ TF90 Oct 14 60 Blood-pressure monitor, airborne ... - EN9 May 12 61 
Standards lack hampers R&D RD74 Aug 26 60 Gyro switch, vertical sensing ...............00. RD64 Feb 24 61 * Commutator simulator checks telemeter.......... TF43 Mar 24 61 
Standards, length and time, adopted BF12 Nov 4 60 High-current solid state switch based on hybrid Digital telemetry replaces analog telemetry in 
Standards, uhf voltage, produced ...............45 BF36 Aug 19 60 multivibrator energizes accelerometer......... TF72 Sep 16 60 in later Able program satellites; some have 
Standards, WWV, WWVH change time code.......... EN11 Jan 13 61 * Indicator, voltage dips, neon lamp latch ......... TF126 Jan 6 61 BOM tyPeS.... cecccccrccccccccccccsccsees «+» TF43 Jul 8 60 
Static inverter delivers regulated 3-phase power.... TF55 Jul 8 60 Irradiation raises diode switching speed......... BF28 Feb 17 61 * Direction finder, Discoverer capsule ... TF42 Mar 3 61 
Stereo approval created new f-m market............ BF32 May 5 61 Liquid-state switch, gassing problem ........... CM86 Jul 15 60 High-efficiency oscillator-amplifier for microwave 
Stereo f-m shown at Parts Show .........-se++ee0- BF30 May 12 61 * Magnetic thin film switching ............... ... TFi26 Feb 17 61 telemetry weighs 14 ounces......... 
Stereo and white noise dental analgesia ........... BF49 Dec 9 60 © Matrix, neon diode-resistor ............2eeeeeee TF108 Jun 9 61 Hospital installs patient monitoring ............. 
Stereophonic compatible system for tv broadcasting TF71 Dec 16 60 Mechanical switching trends ...............00. SR57 Sep 30 60 Inertial wind-measuring system....... 
Stereophonic system for television broadcasting .... TF71 Dec 16 60 * Memory, megabit, core drivers.................- TF68 May 12 61 Interferometer measures projectile accel 
Stereo radio, compatible f-m, engineering per- Million-ampere switch for plasma study Dec 9 60 * —lonosounder radar, satellite-borne .............. 
formance of six proposed systems .............+ TF85 Nov 18 60 Motor ccntrols, d-c; bidirectional switching for * lonospheric impedance probe.......--+++++-0ee- 
Stereo standards group reports ..........+.-2e000 EN11 Oct 21 60 Oe re err rn RD76 Oct 7 60 Magnetometer (atomic) for space probe .......... 
Stereo standards sought by EIA ..............0005 EN9 Nov 4 60 Multiplexer, low-level, digital, 48 channels Medical data telemetering system.............4+ 
Stereo sound reverberation a trend ..........00.005 BF45 Jul 29 60 share three a-c amplifiers ..........sseeseees Oct 7 60 Mercury-Atlas test instrumentation .. 
Stereo systems proposed by NSRC to FCC ......... BF32 Nov 4 60 New designs for printed circuits Mar 17 61 Mercury space project ground system 
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Miniature system for sounding rocket ...........+ 
Multiplexer, low-level, digital, 48 channels share 
three a-c amplifiers ........2+-sceeeeeeeeeees 
National Telemetering Conference 
Nuclear resonance temperature sensing system 
offers high precision, remote location .. 


Oscillator is also pressure transducer........... 
Phase-locked receiver with parametric amplifier, 

low-noise, to track space probe Pioneer V ..... TF4l 
Radiation data telemetered by frequency variation 

from monitors coupled to oscillators .......... TF84 
Radiosonde telemeters neutron data............. TF6O 
Reed relays simplify remote monitoring .......... TF63 
Remote heartbeat measurements by radio ........ TF54 
Space electronics, national symposium .......... BF38 
Space plans for the next decade, survey of pro- 

jects and instrumentation ...........0+seeeee BF38 


Stable fixed-frequency oscillator using mag- 
netostriction bandpass filter 
System telemeters rainfall and flood levels 









Telemeter aids dental research. .........-...00+ EN9 
*  Telemetering system scans live missile perfor- 
mance, transmits abnormal events .............. TF4 
Telemetry system trebles space range........... EN11 
Temperature-sensing telemetry transmitter ....... TF129 
* Tracking telemetry system receiver has para- 
metric preamplifier to reduce noise ........... TF188 
Uhf Broadband antenna, tracking and telemetering, 
uses modular disk-tod end-fire array .......... RD140 
USSR lunar photo transmitting system ........... BF24 
Well-logging and telemetry system .............. EN11 
Wind velocity telemetering system............ . TFS 
* Teleprinter modulator, transistor ..........sseeee. TF64 
Telescope image intensifier ............csceeeeee EN11 
Teletype routing aided by counter (CT6 May 19) .... RD120 
Teletypewriter word spotter, ferrite core ..... TF66 
TELEVISION 
(See also Broadcasting) 
Aircraft to transmit over six states in test of 
educational tv system ............ judiesancs Gree 
Astronomy photography, tv techniques........... RD%6 
Automatic frequency control, transistorized tv 
remote sync lock circuits TF97 
British may adopt European tv standard ......... EN1l 
Cable carries tv both ways ........cseeeeeeeees EN11 
Camera, tv, transistorized; design techniques 
CHEW 66 ccccwiccccscvcsccsdoscccsesansese TF72 
Color tv set production scheduled .............- EN9 
Color-tv system uses filter wheel, two vidicons .. EN9 
Educational tv spreading .........+e+seeseesees BF31 
European developments ........-sseeeeeeeeeeee SR65 
Facsimile system uses tv-type scanning......... TF85 
FCC approves vhf-tv translators ...........+.+. BF42 
FCC considers uhf-vhf tv channels .........+..- EN11 
FCC finances uhf-tv tests .........cseeeeeeeees BF42 
FCC wants ubf in all tv sets ............seeeeee wol4 
Gamma radiography image intensifier............ RD86 
Germany markets 17-inch tv.........seeeeeeeees BF42 
Image orthicon cameras, 4.5 inch ..........sss0- CM64 


International festival of tv arts 











Japan finances tv stations to cut tv set surplus .. ENI11 
Japan sees tv price war as set market saturates .. BF22 
Japanese color tv recorder .........0seeeceeeeee BF34 
London-Moscow tv link S@@M .......s.eeeeeeeeee BF27 
Medical equipment survey TF4 
Medical tv market looms ........+ceeeeereeeeeee BF40 
Overseas tv grows fast . Wold 
Pay tv may lift consumer sales...........++0 BF26 
Pay tv trial starts in Hartford ..........seeeeees EN11 
Pay tv system, closed-circuit, coin operated ..... TF4&9 
Pcm digital tv tube, beam deflection ............ BF44 
Picture tube has 122-degree deflection .......... BF38 
PUD ONES We GIT onic vac cccncesccesscioes EN1l 
Satellite tv relay test in 1962 ... EN9 
Slow-scan tv camera uses low-power, narrow-band 

CONOR oc cc ccccccccccccccccccscccsscces TF101 
Soviets predict satellite tv ..........ceeeeeeeee EN]1 
Squeeze bulb tunes remote tv control ............ BF38 
Stereocolor tv, Russian system........+--ee+0- RDB2 
Stereophonic compatible system for tv broad- 

casting, double-carrier suppressed sideband 

CaN oo cccsesccvcccncscescccecesecccs TFT71 
Submarine tv system ...........cecee ee eeeeeeee BF18 
Synchronizer forms composite tv pictures ........ RD104 


Telephone central office system uses photo- 

graphic memory, tv techniques 
Television transistors and circuits . 
Three-screen tv set put on market 
Tv course teaches network theory 
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Tv inspects bridge anchors ..........+seseeeees BF46 
Tv picks up missile trails .. BF31 
Tv probes drilled holes, lakes ..........0ese005 EN9 
Tv sales problems and prospects ...........++++ BF30 
Tv system spots sewer leaks ..... BF40 
Two-color tv sidelined, stereo tan wail’. BF49 
Unf tv tested by FCC in New York ........+0-005 BF22 
Uhf-vhf tv proposal opposed by EIA.......--.... BF32 
Ultrasonic signal control ........++seeeeeeeeeee TFS9 
Underwater drone guided by tv and sonar ........ BR46 
USSR inspects wells with tv .........seeeeeeees PC22 
USSR ship uses helicopter tv .........ceeeeeees BF43 
Video distribution amplifier, wide-band with age, ; 
for facsimile OF tv ......ceeeeeeeneeeeerenees TF58 
Temperature compensated r-f power meter TF64 
Temperature stabilization of solid-state transponder TF 48 
Temperature telemetry aids frozen food study ...... TF129 
TEST EQUIPMENT 


(See also Instruments) 
Airborne transponder test set ...........eeeeeee 
Aircraft checkout computers seen 








Analyzer for stepper servo motors ............- TF71 
Auto engine test prog 

magnetic tape recorder with velocity correction TF74 
Automatic tester checks missiles .............+: TF74 
Automobile electrical system tester ...........++ BF22 
Bridge Circuit rates d-c amplifier .............-+ TFSS 
Bulb heats components to test temperature....... PT91 
Cable analyzer, automatic ...........e0eeeeeeee PT91 
Capacitor leakage tester .........s.eeeeeeeeeee PT 104 
Coaxial cable, test and equipment calibration 

methods recommended by USASRDL ........... TF100 
Commutator simulator checks telemeter.........- TF43 
Comparator trouble-shoots short production runs of 

equipment and cable .........ceeeeeeeecerees PT88 
Comparator tests pulse tubes without cro 

calibration and adjustment... ...........eeee RD92 
Counters tested by sinewave generator .......... TF1l4 
Coupling coefficient, transformer; measuring 

technique and nomograph calculation .......... ERSS5S2 
Curve tracer for tunnel diode evaluation ......... TF62 
Delay measurement with cro ........eceeeeeeeee TF102 
Dielectric constant measured graphically with 

microwave instruments ...........seeeeeeeees ERS76 
Dielectrometer, X-band, resonant-cavity, tests 

high temperature radomes, materials .......... TF118 
Dielectric constant of materials read or plotted 

directly by microwave ratiometer over range of 

COIOE <vcnec wenwnnsistesecaceesccscees TF71 
Diode capacitor modulator test circuits .......... TF56 
Diode tester, high-speed, tests 10 parameters with 

interchangeable test packs ........---+sseee+ TF93 
Displaying variables of power transistors .. RD58 
Doppler radar antennas aligned within 0.01 iba 

in boresighting facility ............eceeeeeees TF4 
External oscillator, detector and RX meter 

measure admittance parameters without over- 

Giving CWansister .....ccccccccccccccccsccses TF84 
Fail-safe transistor life tester ...........-+000 PT72 
Feedback circuits, thermocouple transfer, for a-c 

instrument calibration .........eeeeeeeeeeeeee TF94 
Ferroresonant constant voltage transformer; 

operation use in d-c power supply ............ TFS 
Generator, pulse, for study of electrothermal 

parameters and electroexplosive devices ...... TF82 
Gyro wheel balancer, electronic system detects 

WMBOIONEE 2. occcccccccccccccccccccccccccces RD82 
Impulse generator for receiver test ..........+++ 


Interferometer, 3-mm HCn beam maser 


yi’ et field micromeasurement probe . . 

gmetic field probe .........eeeeeeeeeeeneeees 
Magnetic resonance as nondestructive test....... EN11 
Magnetic field microprobe, Hall effect........... RD6B 
Magnetic film memory testing ..........-eseeees TF78 
Magnetic probe identifies cable wiring .......... TF51 
Mesa transistor avalanche tester ..........--++- TF81 
Microwave figure of merit for tunnel diodes, 

technique, equivalent circuit ............0056+ RD62 
Microwave attentuation test ............eseeeeee RD106 
Multiple target trajectory system evaluates 

missile-firing interceptor aircraft ............. TF6l 
Nike Zeus test project, gear, sites .....-....... BF20 
Noise calibrator, radio receiver ........--s+-0e TF70 
Noise source, fluorescent light ..........ss-e00+ TFS9 
Optimizing wave shape of high-voltage pulse- 

forming networks for magnetron ............+++ RO72 
Paramagnetic coating thickness measured by 

variance in field .......cceeseeseneeeeeeeees TF48 
Parametric amplifier test set ..........ceeeeeees TF4l 
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Phase measured at high frequency ...........++. 

Plasma stream calibration setup ..............+- RD8&3 

Polarity protection for transistors .............. RD64 

Power supply, precision variable, for instrument 
CRITE occ ccsecacccosecscescccsecscscse TF9 


Power transistor active parameters measured by 
pulse techniques 





Printed wiring test set ............ RD64 
Projectors help instrument calibration ........... PT96 
Pulse and phase-path receivers tested by 

transmitter simulator producing pulses and echo 

QUIRES occcccccs ccccccvcccesccscccecccccese TF67 
Pulse frequency stability (coherence) test ....... TF6l 
Pulse generator to test data transmission........ TF56 
Radar-return simulator tests airborne moving- 

CR GIINENS scccccccccesctnsccesseceses TFS58 
Radio receiver interference susceptibility ....... TF70 
Relay tester automatically detects intermittent 

Canned MES oc cccccccccccccccsccccccocese TF79 


Resistances and R-C combinations compared by 
shock-excited oscillators 









Semiconductor junction capacitance tests........ TF50 
Semiconductor minority carrier tester ............ RD62 
Servo amplifier test instrument ...........-.+00+ TF52 
Saeey, CN CID So cic a cccdncdcecesesces PT105 
Silicon crystal resistivity probe .............s.- PT70 
Simulator, class A transistor amplifier .......... TFS6 
Simulator tests radar range tracking systems under 

dymamic CONdItIONS ......... cece eeeceeneeees TF51 
Spectrum analyzer using magnetostriction band- 

pass filters.......... TFS88 
Thermal energy converters .......-.-eeeeeeeeees EN11 
Thermistor matching test circuit ...........+.0+- TF52 
Thin-film multilayer networks: design, ;aterials, 

fabrication techniques .........cceeceseeeees TF9O 
Torque vibration test fixture ............... PT158 
Tracking radar moving target generator .......... TF54 
Transducer activator tests missile monitor ....... TF46 
Vemestereies C08 S08 aso oncs ccccavccccseccccces PT210 
Transistor and diode curve tracer ..........e+00 TF68 
Transistor conversion gain measuring circuit. . TF56 
Transistor power gain test circuit .............. TF74 
Transistor tester, automatic ................05 TF73 
Transmission line characteristics read in pulse 

reflection to sampling oscilloscope ........... TFS 
Tunnel diode curve tracer is stable in negative- 

resistance region ...........eeeeereeee 


Voltage measurement by thermal converters 
Voltage regulators, d-c, test circuits 














Voltmeter input calibrated by switched network . TF67 
Voltmeter switches to correct polarity ........... RD84 
Wave analyzer, transistorized heterodyne ........ TF68 
Wiring analyzer tests circuit components ........ PT88 
Tetrahedron press for high-pressure semiconductor 
COMIRION os ciccvcacvensevesvéecodaéntsceedens TF90 
Thermion (thermal analog) evaluates tube 
performance in various environments .......... TF92 
Thermionic converter, nuciear-fueled ...........+.+ RD78 
Thermistor bridge of r-f power meter ...........+.+ TF64 
Thermistor characteristics survey ..............+- TFS8 
Thermistor infrared detector .... TF82 
Thermistors, diamond, good to 300 C.............. CM78 
Thermistor servos, measurement and control ....... TF52 
Thermocouple output upped by two hot junctions .... RD118 
Thermocouple transfer circuits for a-c instrument 
CORIUIE, ccccccccccccccccescccscecccesssecs TF94 
Thermoelectric conversion cell ........seesseeseee RD78 
THERMOELECTRICS 
Climatic suit, thermoelectric . PC26 
Cooling transistors Sinnentitts inetsenbans TF4&3 
Fission heat converted to electricity............ RD94 
Generator uses chimney heat .............+.-00- BF34 
Heater-cooler draws low power ..........eseeee EN9 
High output thermoelectric converter ............ BF49 
Japanese show $2.80 thermal converter .......... BF34 
Lightweight nuclear generator tested ..... EN9 
Parametric amplifier, thermoelectric cooling ..... RD86 
Peltier-effect cooler design .........s.eseeseues TFS8 
Peltier refrigerators: sales in 1962? ............ ENS 
Plasma diode produces power ........+..0+-ee0 EN9 
Power sources, military RAD ..........sssesees EN9 
Semiconductor truck refrigeration ............ EN11 
Silver antimony telluride has high thermoelectric 
figure of merit to SOO C .... 12... cece eee eeee CM80 
SNAP-1A thermoelectric generator is tested ...... EN11 
Solar thermoelectric generator ............ RD74 
Suit temperature 135F outside, 80F inside PC35 
Thermionic converters ready for market .......... EN11 
Thermocouple output upped by two hot junctions... RD118 
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Thermocouples to power furnace motors ......... EN11 
Thermoelectric converter efficiency is 14% ...... EN11 
Thermoelectric cooler reguiates Hall effect 
microwave isolator ........+eeceeeeeeeeeesees TFS6 
Thermoelectric converter efficiency boosted by 
thermionic converter .......... ocesercccosces EN9 
Th ic g and air conditi --» BF28 
Thermoelectric spot Cooling .......s.eeecseeeee TF182 
Th icity powers mi relay ....... RD67 
Thermoelectricity to run weather station......... EN11 
Voltage measurement thermal converters ........- RD90 
Thevinin theorem applied to transistor biasing for 
INN S55 osacda xa Seecnsceccsassccacanes TFT4 
THIN FILMS 
Alumina, colloidal, forms stable fiims 
Computer equipment and R&D Survey...........- 
Cryogenic electronics spurred by discovery of 
tunneling in thin films .......... Kcakeseonane BF43 
Cryotrons, thin film and wire, for high speed 
Storage and switching .........-.+-eeeeeeeeee TF84 
Electron beam thin film micromachining . EN9 
Epitaxial semiconductor film growing . .. CM66 
European developments .........-cceseceseeees SR65 
Irreversible domains in thin films permit high- 
speed nondestructive readout memories ........ TF126 
Japanese claim breakthroughs in cryotrons....... BF12 
Logic-memory thin film magnetics research ...... TF8l 
Magnetic alloys for memories ...........seeee0- C71 
Magnetic film memories made on grounded alu- 
minum sheet operate in nanoseconds .......... TF78 
Memories for high-speed computers 
Memory devices, research trends ... ae 
Metal-interface amplifiers ........+ssseeeeseees 
Microminiaturization, R&D and devices ......... SR77 
Oscilloscope displays thin film curves .......... RD120 
Plasma phenomena in superconducting thin films 
may extend semiconductor devices ............ BF123 
Thin ferromagnetic films for memory interrogation 
and PendOUt,.....cccccccccscccssccscceccccces TF100 
Thin-film multilayer networks 
Thin film resistor materials, design, fabrication .. TF78 
Tunneling found in TiO film 
Tunneling found in thin films .... = 
Vapor deposition mask aligner ......+..ssee0e0+ PC34 
Vapor-phase deposited silicon crystals form 
laminar junction layer microcircuits........... TF55 
Three-hole cores for coincident-flux memory ....... TF94 
Thyratron monitors line-voltage dips .............. TF126 
Time and frequency standards, atomic ...........-. RDBO 
Time code changed at WWV .............ceeeenees EN11 
TIMERS 
Clock control circuit provides timing pulses ..... RD106 
Digital time code identifies recordings .......... TF88 
Electrochemical elapsed-time indicator operates 
on electroplating principle ............+.-eee0e cm98 
Phantastron delay circuit, transistor ............ TF72 
Solenoid valve current timer .......-.-00020-005 TF8s8 
Timer given accurate on-off signals by transistor 
PER consncousdancerccincscnmissexeneanne RD62 
Timer of automatic relay tester...........-.+-++ TF79 
Timer of sound measuring system...........++++ TF66 


Timers, types and uses......... 
Transistors time washer cycles 
Trigger, transistor, programs instrumentation 

camera exposure rate, duration ........... 
Ultrasonic velocimeter sing-around cycle 
















Wristwatch, electronic, similar to satellite timer.. BF35 
Pe UE 5 ia bnsccseccakecnsacnceons TF64 
Pe SINE oss oo cerscccnncscccnvnds BF12 
Toys, electronic, educational ...........-sss0000¢ BF24 
Tracing tunnel diode Curves .........-ceeceeeeee TF62 
Tracker, infrared telescope, for ground portable 

CUE SP OOROE IND oo o.cinc ovnvcceccecccees RD82 
Tracking antenna driven by programmer . RO71 
Tracking antenna, uhf, end-fire array .... RD140 
Tracking, infrared, survey of detectors ...... TF82 
Tracking missiles at night by light flashes TF8s 
Tracking radar, air traffic control .........+sss000+ TF47 
Tracking radar, dynamic tester .........-.+++e+-0+ TF51 
Tracking radar moving target generator ............ TFS8 
Tracking radar system, Nike-Zeus ..........-.-++ BF30 
Tracking radar uses analog techniques .. acee OFD 
Tracking space probe with parametric amplifier ..... TF41 
Tracking station completes NASA net ..... BF25 
Tracking station for space probes .. wol4 
Tracking system enemy missile .. BF39 
Tracking system, radio, aircraft ..........+.+00+5+ TF6l 
Tracking system, solar, for rocket-borne spectro- 

GN GORMAN on a0 cose ccscnccc coves snccssce TF43 
Tracking systems, Space ..........eeeeeeeeeeeeee BF20 
Tracking system to measure missile trajectories.... BF38 
Tracking telemetry system receiver ..........-..++ TF188 
Traffic control net tried in NY .......--+eeeeeeeee EN9 
FNC MT, WINIEE 6.5000 sccvosinsccvccseses cMa4 
Transceiver, helmet, blanks noise with noise 

SN OEE cis cccsneckscreendvccsdossinceocs TF57 
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Transceiver, infrared communications ........+++++ TF177 























































Transceiver with digital tunign...... RD65 
Transceivers, citizen band radio ..........ss06 TF70 
Abie-5 lunar satellite instrumentation ........... 7F63 
Accelerometers monitor brain surgery ..........+ BF38 
Acoustic microphones measure air temperature ... EN11 
* Amplifiers, d-c, combined, reduce noise ......... TF6l 
Auto engine testing transducers ........... «.. TFT4 
Crystals, ultrasonic velocimeter transducer...... TF69 
* Diagnostic medical i and ing 
techniques survey .......0.seeeeeeeeee TF49 
Electrostatic squarer, sound measurement TF66 
* Hall sensors, magnetic and vif pickups.......... TF68 
* Hearing aid transducers .........ceccesceseeees TF43 
lon chambers, telemetering TF84 
Liquid level sensor is resistance probe in 
water-filled membrane ..........sceeeeeeseee TF91 
Magnetostriction bandpass filter materials, 
design, applications .........c.seeceeeeseeee TF88 
Motor converts accelerometer pulse to analog .... RD80 
Photocel! matrix is sensory device of Per- 
ceptron, artificial nerve network ... TF56 
Photocells measure blood pressure, contro! 
tracer, measure wind velocity .............++ CM74 
* Preamplifier, a-c Coupled .........sseeeeeeseees TFS7 
Scanner reads transducers in parallel ........... TF78 
Silicon whiskers for strain gages .... RD68 
Silicon whisker strain gage ....... CM86 
* Sonar thumper, capacitor discharge .. TF56 
* Strain gages, silicon crystal, high-sensitivity; 
basic circuits TF43 
Superdense ferroelectric and piezoelectric 
ceramics have improved properties ............ CM86 
*  Telemetering live missile performanc TF4 
Telemetering oscillator, pressure ............+45 CM87 
*  Thermistor servo, strain-gage bridges ........... TF52 
Thermocouple output upped by two hot junctions... RD118 
Thermocouple, strain gage and thermistor cir- 
Cults for tolemeatzy .....ccccccccccccccccceccs TF57 
* Transducer activator tests missile monitor TF4 
Transducers employed in probing earth, 
atmosphere, space and living matter SR53 
* Ultrasonic system, 3-D..........+20+- - TF1% 
* Ultrasonics transducers for industry ... TF52 
Ultrasonic transducer, piezoelectric-semicon- 
ductor, may make 10 Gc delay line............ RDW 
* Ultrasonic transducer, semiconductor ... . TF182 
* Ultrasonic velocimeter transducer housings TF4l 
* Transfluxor shift register...........+0+- TF6l 
Back-biased diode pulse gate .............s0008 TF94 
* Computer circuit applications .............se0+- SR63 
* Coupling coefficient, transformer; measuring 
technique and nomograph calculation.......... ERS52 
Ferroresonant constant voltage transformer........ TFS 
Nesting core | i cuts 
ONG TUM... cccccccccccccccccccccsocssocces 
* Output filter of static inverter . 
* Pulse transformer of pulse generator triggered by 
Pompcfayer Mode 2.2 ccccccscccccccccvecccess TF84 
Pulse welder employs spike transformer ......... TF69 
Push-pull reduces transformer core size......... TFS 
Rotary coupling transformer of |-f direction- 
DREM GRIIADE 665 cccccacsccecscccncssccescs TF74 
Static inverter has three-legged output and 
GOWN CONCISE ois. is ceccncscsccnssecee TF55 
Transformer test set 
Transformer core design reduces resistance...... CM114 
Tuned transformers in broadband couplers ....... ERS76 
TRANSISTOR CIRCUITS 
* Age, cascaded, improves transistor amplifier ..... TF108 
AGC control for transponder video amplifier...... TF48 
* Amplifier for magnetic probe ...........sseeeees TF51 
* Amplifiers, i-f, agc improved by cascode ........ TF49 
* Amplifiers inproved by non-linear feedback ...... TF4& 
Amplifier, d-c, regulates current by power 
dissipation after autotransformer regulates 
I cs cccecsnwanensensssesscedceenseees TF66 
Analog d-c- voltage conversion for frequency 
I a orsiss'os curs So eentavestaewsusunee TF74 
Analog multiplication, time as variable.......... TF136 
* Auto traffic control, logic-memory ........-.-+-+ TF1OO 
* Avalanche switching, silicon mesa transistor .... TF81 
Biasing transistors for uniform gain............- TF74 
*  Binary-to-decimal converter-display............. TFlll 
Binary full adder, microcircuit, with unipolar 
field-effect transistors as active and passive 
PED ca censasccosevensccdecndssmeenascs TF48 


Breadboarding techniques ..........-++seeeeeee PT142 


Calibration oscillator for receiver .............. TF42 
Camera, tv, transistorized; design techniques, 
CHOU ..ccccccccccccccccesccsececsccecese TF72 


* See Abstract Section for further details 
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Capacitance intruder alarm has phase sensitive 
detector, capacitor-potentiometer bridge, 


























tuned oscillating transformer ..... Vddecrsesees TF65 Sep 16 60 
Character display deflection amplifier +e» TF75 Jun 30 61 
Chopper-stabilized operational amplifiers ........ TF48 Mar 3 61 
Citizens band radio survey .............e.e0005 TF70 Nov 4 60 
Class A transistor amplifier simulator ........... TFS6 Jun 2 61 
Clippers, series; design nomograph gives 

component values; design formulas ........... ERS72 Oct 7 60 
CUE CONG CUO vic cicsscctedccccsescanss RD106 Nov 18 60 
Comparator, d-c voltage, uses transistor as 

regenerative circuit Switch .........sssseeeee TF66 Jun 16 61 
Complementary transistor modulators............ TF64 Apr 14 61 
Computer equipment and R&D survey..... eatuuns SR63 Apr 28 61 
Controlled rectifiers generate pulses in 

transistor controls of automatic welder....... TF48 Sep 2 60 
Converter circuit amplifies beyond normal 

frequency limits of transistors............... TFS6 Aug 26 60 
Counter, ring, transistor bistable circuit’s 

current response is like thyratron’s ........... TF49 Jan 27 61 
Counter, solid-state, nondestructive readout ..... TF62 Jun 16 61 
Crystal-controlied superheterodyne airborne radio 

CUI CECRIONE 6 os505.000cccssaccsinescese TF54 Aug 26 60 
D-c power supply, regulated, uses transistors in 

GE wi cemeaccccndsccccsiccenencesncuscess TF99 May 19 61 
Decimal digits stored in ferrite cores ....... +e. TF5O Mar 17 61 
Delay generator, solid-state ...........0.eeeeee TF78 Apr 14 61 
Delay line memory-loyic ......-...-seeceeeeeuee TF191 Mar 10 61 
Digital tone filter, bandpass slot type........... TF58 Feb 3 61 
Digital 256-channel neutron analyzer ..........++ TF68 Oct 21 60 
Direction finder’s agc amplifiers, modulator and 

servo amplifier filter. .......sssseceees socces TF110 Jun 9 61 
Driver circuit for thin film memory .............+ TF39 Mar 3 61 
Epitaxial switching and r-f circuits ..........+++ TF52 Mar 31 61 
Equivalent circuit of relay counter .............. SR57 Sep 30 60 
External oscillator powers amplifier implanted in 

BIG oo cneccsccccccacvccccccbestesenccens TFS8 Oct 7 60 
F-m receiver, wideband, remote contro! ......... TF85 Sep 30 60 
Feedback amplifier of static inverter............ TF70 May 5 61 
Feedback circuits for amplifiers ...... eecccccces TF4 Mar 31 61 
Flowmeter, portable, transistor, uses prop 

rotation to modulate velocity signal........... TF59 Jun 23 61 
Frequency generator of airborne recorder ........ TF118 Nov 25 60 
Generator delivers rectangular constant-current 

or -voltage pulses for research .............4 TF82 Sep 16 60 
Gyro torquing switch, amplifiers, a-c and d-c, and 

modulators of micromodular missile auotpilot... TF60 Oct 21 60 
Gyro wheel balancer, electronic system detects 

WUREIEIOG 6 oc ccccccscccsesecesvccvecncccsse RDB2 Oct 21 60 
Hall-effect multiplier has direct-coupled 

CERN DANS vss cccscscvccecccceseens TF64 Jul 15 60 
Heartbeats measured remotely as varying opacity 

of earlobe creates pulse to trigger transmitter 

oscillator via phototransistor ...........0.005 TF54 Dec 23 60 
High-current solid state switch based on hybrid 

iti tor energizes accelerometer ......... TF72 Sep 16 60 
impulse generator for receiver test............+ TF70 Apr 14 61 
Inverter gives sinewave equivalent .. . TFB8O Jun 30 61 
lonosounder radar, satellite-borne ............+. TF50 Jun 23 61 
lonospheric impedance probe, standing wave 

detector, oscillator, signal generator . . Jan 13 61 
Laser radar receiver preamplifier ...... Apr 21 61 
Light level regulated by input modulation Apr 28 61 
Low noise, high-input impedance, transistor 

amplifier circuit design methods .............. TF50 Sep 2 60 
Magnetic fields vary gain of transistors in 

DAY Sscvncnccduscivnscbecdacseredesess RD68 Feb 3 61 
Magnetic recorder playback preamp ............. TF61 Aug 26 60 
Magnetometer (atomic) for space probe .. TF47 Aug 5 60 
Megabit core memory core drivers and sense 

RIOD so vicwnsensenccecsstctacsacsvectas TF68 May 12 61 
Modulator and amplifier of ballistic interferometer TF68 Sep 16 60 
Modulator-detector, airborne recorder ............ TF118 Nov 25 60 
Monitor, missile malfunction ..........seeeeeees TF46 Mar 24 61 
Motor controls, d-c, for steel processing......... TF104 Jun 9 61 

Motor controls, d-c; bidirectional switching for 

Gyros, accelerometers ..........sseeceeeeeuee RD76 Oct 7 60 
Multiplexer, low-level, digital, 48 channels share 

WHOS OS GING ccc cccccccccsscccccssccce TF64 Oct 7 60 
Multiplier phototube detector powered by battery 

WUD 6 6one cavccccducncvesetsvusvassicres TF51 Jul 8 60 
Multivibrator, magnetic probe signal . TF51 Mar 3 61 
Mulvivibrator, single-shot, one-transistor TF66 Apr 21 61 
Neutron counter amplifier, telemetering . TF60 Mar 17 61 
Noise causes in circuits and cures «eee TFSO Sep 2 60 
Noise suppression for analog-to-digital con- 

version or digital readout ...........seeeeeee TF80 Jul 15 60 
NOR, pnp, worst-case design methods........... TF4& Jun 2 61 
NOR, pulse and video amplifier compare 

epitaxial and conventional transistors ......... TF52 Mar 361 
Nuclear resonance temperature sensing system... TF52 Jul 8 60 
Oscillator for railroad car control ... TF50 Mar 31 61 
Oscillator, tone, Zener-reguiated audic TF86 Sep 16 60 
Overload protection by diodes .......... TF68 Sep 23 60 
Parallel-mode scanner, transducer array . +. TF78 May 12 61 
Parametric amplifier test set...........sseeeees TF41 Jan 27 61 
Phantastrons; transistor circuits equivalent to 

RD CHEUNS oo ccc ccccsccccccesccscctescoess TF4& Feb24 61 
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Phantastron delay circuit, transistor, accurate to 








EGE BS i ei ecivccccnecsnds Gusuxecens TF72 
Photosensitive transistor amplifiers and 
CRCSNBIS oa vnc nncnctccccsevessnconsectess TF132 
Polarity protection for transistors ...... RD64 
Portable radio uses drift-field transistors ........ TF48 
* Power transistor measuring pulse circuits ....... TF120 
© Preamplifier, 0-c Coupled... ccccccccccccescccss TFS7 
* Preamplifier, hybrid, of video recorder .......... TF 186 
Printed wiring test set .........ccceeeceeesnces RD64 
Programmer glow tube switche ..........-.+eee. TF65 
Pulse amplifiers for coincident-flux memory TF94 
Pulse-clamping and storage circuit............. TF64 
* Pulse commutator simulator .........--.eeeeeeee TF43 
Pulse generator, monostable, with Zener-diode 
CHD ov cccvcccccncccccoececcoescscvessccove TF76 
* Pulse generators, avalanche transistor .......... TF8l 
* Pulse generator, high-voltage, low-current ....... TF84 
Pulse generator for thin film readout; high gain 
WINE ox cin bb dnd tnenseavencdadcdeiseeses TF100 
Pulse triggering and turn-off circuits for 
controlled rectifier inverters .........s.eee005 TF52 
Pulse width measuring circuits ............... TFT74 
Pulse width modulator, static inverter........... TF70 


Radio, auto, vif induction receiver .............- 
Radio command receiver, for model tank 
Resistance-coupled bootstrap generates log- 





arithmic, exponential or linear sweep ......... TF60 
Sensitive amplifier locates tumors ...........+++ TF123 
Series regulators of transistor power supply use 

lamps to indicate faulty performance ........... TF60 
Servo amplifier, high-gain, d-c, hybrid, for a-c 

ata CONBINER 6 ooo cccccccesedccceces TF94 
Seven-stage transistor amplifier ..........+.-+0+ TFS9 
Shift-register pulse generator, megabit .......... TF56 
Shock resistant transistor time sequence switch 

releases SOleMOidS ........cceeeeesecceceees TF64 
Short circuit current is peak-limited and pulsed to 

protect solid-state regulators, relaxation 

oscillator periodically restores output ......... TF56 
Shunt-peaked transistor amplifiers, one-stage and 

cascaded, broadband, video; design by 

polezero-cancellation and maximally-flat- 

magnitude techniques .........+-seeceeeeeees TF68 
Silicon controlled rectifier flip-flop triggered by 

transistor relaxation oscillator ...........++++ TFT4 
Sing-around, driver and amplifier of ultrasonic 

VOIOCIMBNET . cc cccccccccccccccccccceccoccce TF4l 
Solenoid-actuated pilot valve control current 

WG, CHIE cnccccascceccsccccsscccencase Tres 
Stability of transistorized d-c chopper amplifier 

improved by feedback technique ............. TFSS 
Stable fixed-frequency oscillator using mag- 

netostriction bandpass filter .............00.- TF88 
Static relay designs employing transistors ...... TF64 
Strobing unit stops drift in receiver ..........-.- TF70 
Subminiature airborne radar transponder ......... TF48 
Sweep generator, amplifiers, CRO display of 

tunnel diode curve tracer. ..........ceeeeeees TF62 
Sweep generator, linear, one transistor . . TF90 





Tape recorder, pocket-size 

* Telemetering system scans live missile per- 
formance, transmits abnormal events .......... 
Telemetry system, four-channel, for auto testing .. 
Television transistors and circuits . . 





TF46 
TFS? 








Temperature control circuit .........--.seeeeees 
Temperature-sensing telemetry transmitter....... TF129 
Thermistor circuits function like servos in 

measurement and control applications ......... TF52 
Timer given accurate on-off signals...... RD62 
Tone-modulated ground-based transmitter o 

airborne radio command set ............see0 TF54 
Transceiver, infrared communications ........... TF177 
Transceiver, helmet, a-m radio .........sseeeee TFS? 
Transistor amplifier slide-rule calculator ........ ERS136 
Transistor and diode curve tracer ............. TF68 
Transistor operation beyond cutoff frequency.... TF56 
Transistor overload safety circuit, can be used as 

voltage regulator or reference ..........0+000 TF102 
Transistor preamplifier for magnetic amplifier .... TF75 
Transistor-tunnel diode memory elements, n-type 

circuits, triggers and inverters; transistor 

modifies diode current levels ...........0000+ TF59 
Transmitter, receiver of magnetic induction 

direction-finder for cave mapping ...........-- TFel 
Transmitter, vif induction radio, and tape 

SOND RN no's vnb vikctavncesss scuncsivaces TF81 
Trigger, transistor, programs instrumentation 

camera exposure rate, duration ..............- TF76 
Tunnel diode generates rectangular pulses ...... TF124 
Tunnel diode-transistor logic circuits ........... TF4& 
Tv remote sync lock Circuits ..........eeeeeeee TF97 
Ultrasonic signa! controls appliances ........... TF59 





Ultrasonic velocimeter trigger generator 
Unijunction transistor in digital control and 
circuits 


Variolosser, gain-adjusting amplifier 
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Video amplifier performance improved by transis- 





tor emitter peaking ........0e.ceeeceeeeeeeee TF 
Voltage regulators, shunt-type ............ee00. TF92 
Voltage regulator, d-C .....-.eeeeeeeceeccceeeee TF121 
Voltage regulators, d-c transistor; design 
techniques, differential amplifier comparison 
CHORE: GONE GINS cc coccctersccscasces TF62 
Wave analyzer, heterodyne type ............++- TF68 
Waveform generator of seif-adaptive filter........ TF1l7 
Waveform generators, alphanumeric display ...... TFI5 
Wind velocity telemetering system ..........+0+. TF68 
Transistorized data amplifier has high gain- 
GI wo vn hac ncnedcdsndecndtdesnsercvcase TFSS 
TRANSISTORS 
Admittance of h-f transistors, measuring instru- 
ment, parameter (Y) computations and conver- 
ODE es cdvecaccndacnndcdncwedsensetsscsess TF84 
Biasing transistors for uniform gain ° TF74 


Characteristics, for radio receiver design, of 
2N1180 drift transistor...........csceeeeeers 

c y transistor modul 

Computer transistor, 100-Mc, sought ............ 

Cooling transistors thermoelectrically........... 

Dendrite growth, madt transistors ..............+- 

Displaying variables of power transistors 











Electrochemical! diffused high-current unit 
Emitter peaking overcomes effects of variation... TF94 
Epitaxial film extends mesa transistor 

SI a inadacdacdccscesicassdoteenien CM66 
Epitaxial mesa transistor characteristics ........ TF52 
Epitaxial mesa unit switches in 46 nsec......... EN11 
Epitaxial mesa unit switches in 110 nsec ENS 
Epitaxial transistor applications ............++. TFS2 
Epitaxial transistor, 10-amp, for tv ..........+++ BF24 
Fail-safe transistor life tester ...........-0200+ PT72 
Gallium arsenide for transistors ...........+++++ CmMl44 


Gallium-arsenide transistors 








Heat sinks, beryllia, for transistors ............- TF76 
Microminiature types and R&D ..........c0ceees SR77 
Multilayer vapor deposition, epitaxial growth of 
semiconductors form npnp adder ............. RD66 
Parameter changes, effect on i-f amplifier tuning.. TF49 
Paris symposium, new devices ............e000+ BF20 
Parts loaded by multiple pickups ..... PT114 
Photosensitive field-effects transistor.......... TF132 


Power transistor active parameters measured by 

CURED THEE 5 occ, ceccccccessccccess 
Semiconductor junction capacitance tests 
Silicon carbide device for 650 F 
Silicon epitaxial transistor ............eceeeee 
Solder, tin-gallium, clings to hot base tabs . 
Television transistors and circuits 








Transistor leaks found by helium ............+++ RD106 
Transistor and diode curve tracer ............. TF68 
Transistor conversion gain measuring circuit... .. TF56 
Transistor heat sink calculations (comment, 

CUO Oe Bike nncncndenndkvetcccddtoccscans ERS66 
Transistor power gain test circuit ...........+-+ TF74 
Transistor regulator dissipation curves.......... TF56 
Transistor-tunnel diode elements ............+++ TFS9 
Twin transistor eases matching .........+.+.+++ BF25 

* —Unijunction transistor in digital circuits......... TF79 
Unipolar field-effect transistor operation .. .. TES 
Vapor-growth produces multifunction devices ..... EN11 

Translators, vhf-tv, approved by FCC............ BF 42 
Transmission-line charts, plotting impedance of 
negative-resistance components ..........-.+005 ERS76 

* Transmission line matching by variable stub . TF76 


* Transmission line tests, microwave .. 
© Te 
* Transmission methods tabulation 





Transmission line, resonator design 










line wave pr 


pad 


TRANSMITTERS 
Antenna of 2 Mw Polaris transmitter ............ CM108 
Antenna design and earth coupling ...........++« BF38 
Asw parasitic transmitter ..........0seceeeeeees EN11 
Automatic voice message transmitter ...........- TF4a? 
Beacon radar identifies aircraft .............00 TF57 


Carrier phase reversal transmits digital data over 
telephone lines 
Citizens band radio survey 









Clippers, series; design .........scceseeeeceees 
Complementary transistor modulators ............ TF64 
Facsimiles transmitted via meteor-bursts ........ TFS85 
Gated diodes pulse beacon transmitter .... TF72 
Glide slope projector, mechanical modulator ..... TF6s8 
Graphical method predicts r-f interference ....... ERS60 
Groundscatter propagation transmitter ........... TFT4 
Heartbeats measured remotely as varying opacity 

of earlobe creates pulse to trigger transmitter 
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RIE cccncneneuovasehwuberemhbesaee 118 
Schildknecht, R.O., & Macalpine, Helical Resonator 
Design Chart “ ERS140 
* Schmidt, J. D., & Eriksen, Random Pulse Genenator 

Tests Circuits, Encrypts Messages ............. 56 
* Schmitz, P. M., & Hekimian, Four-Layer Diode 
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The Electronics Market: Our Industry Today 
and Tomorrow, (38 pages) 

Poe eee rT p 67 
Includes sales forecasts of military and 
space, industrial, comsumer and compo- 
nents markets for 1961, 1962, 1965 and 
1970. Analyzes selling methods employed 
by the electronics in poor market plan- 
ning and international trade. 


Electronic Traffic Control, (6 pages) 

by E. K. Damon and R. L. Cosgriff .. p 109 
A open sd of guided evolution is need- 
ed to make traffic aids now being devel- 
oped compatible with those of the future. 
Pro ——, control systems ae 
guidance, warning, ing, speed contro 
and automatic steering that embody this 
concept are outlined 


Engineering Trends in Consumer Electronics, 
(3 pages) 
by G. J. Flynn p 115 

Report of EIA’s Radio Fall Meeting. Re- 
views of technical papers include details 
of new 10-pin and 12-pin tubes, circuits 
for battery-operated transistor tv sets and 

life data on entertainment transistors. 


ed 


High Temperature Resonant-Cavity Dielec- 
trometer, (2 pages) 

by R. W. Sutton and N. Grechny, Jr., p 118 
Measurements are made at temperatures 
to 2,500 F within accuracies of one per- 
cent for dielectric constant and five per- 
cent for loss-tangent. Resonant length of a 
tunable cavity is measured with sample in- 
serted and then with sample removed. Ma- 
terials tested included hypersonic radomes. 


Measuring Parameters by Power Transistor 
Pulse Techniques, (3 pages) 

by D. H. Breslow p 120 
Pulse or sweep methods developed reduce 
input power when testing Righ- wer 
transistors. Test transistor bias is such that 
power pulses have high peak value, but 
average power and eh sco heating is 
low. The pulse tester is described. 


Sensitive Amplifier Helps Locate Tumors, 
2 pages) 

by E. Gordy, M.D., and G. Sieber . p 128 
Uptake of certain radioactive compounds 
is different for normal tissue and tumors. 
A scintillation counter presents the tissue 
radiation level data as variations in black- 
ness of photographic film when the film is 
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exposed to a light ig of varying intensity, 
linked mechanically to the scintillation 
probe. 


Thyratron Monitors Line-Voltage Dips, 
(1 page) 

by T. D. Koranye p 126 
Simple thyratron circuit detects and counts 
short-duration, abrupt line-voltage dips. 
An alternate noncounting circuit which 
uses a — arrangement of neon lamps 
is also described. 


JANUARY 13, 1961, ISSUE 


ee 


Recent Progress in Magnetics, (5 pages) 
Bis I. ERI «655.6. caen veo cnccane p 81 
Report on Sixth Annual Conference on 
Magnetism and Magnetic Materials. Papers 
reviewed cover work in all-magnetic logic, 
compare ferrite cores and thin film mem- 
ory elements, discuss preparation of thin 
films, ferromagnetic devices and studies of 
spiral walls in thin films. 


Continuously-Variable Glass Delay Line, 
2 pages) 
by H. A. Brouneus and W. H. Jenkins .p 86 
Delay line uses optically-polarized light to 
monitor the passage of an acoustic stress 
wave in glass. Glass under mechanical 
stress has different indices of refraction for 
larized light parallel to and perpendicu- 
ar to the direction of stress. Infinitely vari- 
able delay is obtained by the movement of 
a multiplier phototube readout element 
along the length of the glass delay line. 


Measuring Antenna Impedance in the Iono- 
sphere, (5 pages) 

by O. C. Haycock and K. D. Baker .. p 88 
Rocket-borne impedance measuring and 
telemetering system is used in research on 
antenna impedance changes. Resistive and 
reactive components of antenna impedance 
are camel oa the rocket moves through 
the ionosphere. Test antenna types are de- 
scribed. 


High-Speed Automatic Diode Tester, 
(3 pages) 
by E. V. Marrott and V. S. Zucco .. p 98 


Mechanical design and typical test circuits 
are given for automatic tester that can 
check 18,000 diodes per day. Twelve para- 
meters are measured; diodes that fall out- 
side the parameter limits are automatically 
— Good diodes are rereeled on tape 
rolls. 


Voltage-to-Digits Conversion with Relays, 
(3 pages) 

by T. L. Greenwood p 96 
A resistance series comprises a voltage di- 
vider controlled by relays, which operate 
to vary the ratio between the divider volt- 
age and the unknown. The difference be- 
tween the known and unknown voltages is 
applied to a polarized relay, and relays are 
operated in steps if the unknown voltage 
is greater. The operated relays control 
a printer. 


Precision Variable Frequency Power Supply, 
2 pages) 
by E. A. Gilbert 





Ballast tube is used in thermal regulatin 

— with feedback circuits to contro 
amplitude of output. An adjustable filter 
controls frequency from 50 to 2,400 cps. 
Short time stability of 0.02 percent is satis- 
factory for calibrating 0.1 percent instru- 
ments. Harmonic distortion is 0.5 percent 
at 100 v-a output and 1 percent at 200 
v-a output. 


Precise Delay Measurement, (1 page) 

Ay oy: Se a ee 
Input and output voltages of a delay de- 
vice are observed simultaneously on an os- 
cilloscope. Scope repetition rate is adjusted 
until the output pulse coincides with the 
next input pulse. The delay time is equal 
to the time interval between pulses, which 
is the period of the oscillator. 
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Medical Electronics Part I: Diagnostic Meas- 
urements, (7 
y W. E. Bushor p 49 
Instruments and techniques used to trans- 
late —— parameters into diagnos- 
tically significant form are outlined. Topics 
include instruments and transducers for 
analysis of heart, brain, blood, skin resist- 
ance, temperature, eye and intestinal con- 
ditions. Typical pickups and waveforms are 
pictured. 


= hg oe gy 7 yee —— in Modu- 

ator sign pages 

by A. C. Todd, R. P. Schuck and H.M. 
Sachs p 56 
Voltage-variable capacitors are used in 
cascade phase and single-sideband ampli- 
tude modulators. Design equations, circuits 
and test setups are presented. Phase mod- 
ulators are linear over a deviation angle of 
+25 degrees; ssb modulator has gi lin- 
earity and acceptable suppression of un- 
wanted frequencies. 


Designing Low-Noise Antennas, (4 pages) 

by R. Caldecott and W. H. Peake .. p 60 
Antenna noise has become a design factor 
with the advent of low-noise receivers us- 
ing parametric amplifiers and masers. Var- 
ious sources of noise are considered, in- 
cluding the antenna temperature concept 
solar noise and cosmic radiation. Practical 
examples of low-noise designs are given for 
tropospheric scatter and satellite commu- 
nication antennas. 


Flying-Spot Integrating Densitometer, 
(3 pages) 
big: BW Ds hos en Ske es p 64 


Density measurements of areas of photo- 
gra hic films, used in such studies as x-ray 

iffraction and cytology, are made by a fly- 
ing-spot scanner. Density is measured by 
electronic integration and the output is 
presented on a meter. 


Using Varistors to Suppress Relay Sparking, 
(3 pages) 

by R. de Proost and R. Servanckx .. p 68 
After a theoretical introduction to relay 
contact spark suppression with varistor-ca- 
pacitor combinations, three nomograms are 
presented. Three examples further explain 
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the use of the nomograms to solve spark 
suppression problems. 
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Parametric Amplifier for Sp: te Probe Track- 
ing, (5 pages) 

EGS ost AS eee te nee p 41 
A special phase-locked, parametric ampli- 
fier receiver was designed to track the 
space probe, Pioneer V. The receiver has 
low noise and high sensitivity. A field test 
set and check of performance against a 
celestial radio source are also described. 


Precisely Aligning Doppler Radar Antennas, 
(3 pages) 

eh ON, Oe ee p 46 
Dopplez radar for the B-58 determines ve- 
locity within 0.1 percent. Accuracy is eb- 
tained by aligning the system’s six anten- 
nas in a special ground boresighting instal- 
lation with an anechoic penned. 


Ring Counter Uses Transistors, (3 pages) 

Be BON tas os noe Roc ecw p 49 
Current response curve of the bistable cir- 
cuit of a transistorized thyratron ring coun- 
ter resembles that of a thyratron. Each 
stage has three transistors, four resistors 
and two diodes. Refined circuit has several 
advantages, including high-speed opera- 
tion due to absence of capacitors. 


Ultrascnic Equipment in Industry, (4 pages) 

CRO SE ee eee p 52 
Characteristics, performance aad transdu- 
cers of ultrasonic cleaning, welding, sol- 
dering and machining equipment are sur- 
veyed. A summary of therapeutic uses and 
health safety precautions is included. 


Gray-to-Binary Converter Handles Least 
Significant Bit First, (3 pages) 

by G. D. Beinhocker ...........3- p 56 
Gray-to-binary code conversion usually in- 
volves reversal of the output binary word 
since conventional converters require most- 
significant-bit input. The pocedure given 
permits least-significant-bit input, avoiding 
word-order reversal. 


Fault-Indicating Series Regulator, {1 page) 

by J. A. Wheeler and E. J. Currence .. p 60 
Transistors in regulating circuits of a five- 
amp power supply have indicator lamps at 
their emitters. Evenly lit, out, or too-bright 
lamps indicate normal conditions, an open 
transistor, or a collector-to-emitter short. 
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Subsurface Communication for Survival, 
(3 pages) 

Bg GRRE cient ous reese p 43 
Low-freqnency point-to-point or broadcast 
communication from an_ underground 
transmitter provides security against natu- 
ral and artificial hazards. Author outlines 
solutions of transmission and equipment 
design problems. 


Medical Electronics Part II: Diagnostic Sys- 
tems and Visualization, (6 pages) 

Die. Ae np ee ee p 46 
Describes methods and equipment for 
monitoring, analyzing and _ interpreting 
physiological data and for internal view- 
ing. Included are monitors, data proces- 
sors, diagnostic computers, x-ray, radioiso- 
tope scanners, ultrasonography, infrared, 
tv and endoscopy. 


Using Thermistors as Servo Elements, 
(4 pages) 

LR ee a ee p 52 
Surveys a number of advantageous appli- 
cations in control and measurement for 





solid-state servomechanism elements whose 
function is analagous to mechanical units. 
Basio circuit is a thermistor potentiometer. 


New Sonar Thumper Charts Ocean Subbot- 
tom, (2 pages) 

by C0. Didberger o.. co okseis es p 56 
Capacitor bank discharge produces move- 
ment of underwater plate, generating high- 
power sound pulse with maximum energy 
in low-frequency audio range. Sediment 
and bedrock are measured, using hydro- 
phone pickup and continuous graph re- 
cording. 


Digital Tone Filter with Infinite Rejection 
Slope, (1 page) 

DUA CONDI: 6 a hie asin og ice nels cis p 58 
Bandpass slot filter, used as frequency or 
tone filter, has buildup time of one cycle 
regardless of input frequency or selectivi- 
ty. In extreme, the filter can be adjusted 
to zero cycle bandwidth and infinite rejec- 
tion slope. 


Graphical Method Predicts Radio Interfer- 
ence, (4 pages) 

eid. WA ROUNUNY Si eo aieiaenre aces < p 60 
Predicting radio interference in an elec- 
tronicaily-congested area like Cape Cana- 
veral requires a great deal of data handling 
and computation. Methods given and illu- 
strated by a simplified example reduce the 
labor of arriving at a prediction. 
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Automatic Beacon Radar Identifies Aircraft, 
(5 pages) 

by Ws Ls WOOdsen. 2. sedis sien. .. p57 
A new air traffic control beacon ground 
station, ATCBGS, is being installed b 
FAA. It automatically interrogates aircraft 
with transponders, decodes the returned 
information for the air traffic controller and 
identifies the aircraft on the controller's 
radar screen. Operation of the system is 
described. 


What Designers Should Know about Tran- 
sient Radiation, (4 pages) 

by J. W. Clark, T. D. Hanscome and H. L. 
EE p 62 
Transient and cumulative effects of nu- 
clear radiation on electronic circuits and 
the causes of circuit malfunction are de- 
scribed. The author outlines methods of 
designing radiation-resistant circuits and 
simulating nuclear weapons environments 
for lab testing. 


New Klystron Design for Constant Repeller 
Voltage, (2 pages) 

by P. M. Lally and L. Sandstrom ... p 66 
Reflex klystron tuning range is increased 
to 10 percent of center frequency without 
changing repeller voltage. The tube’s grid 
2 is movable while grid 1 is held constant. 
Principle can be applied to all frequency 
ranges for gap-tuned reflex klystrons. 


Designing Tunnel Diode Oscillators, 
(5 pages) 

by WenTFAene BO .on6s in i o's sininsiec p 68 
Analysis, designs and equivalent circuits 
are presented for a variety of tunnel diode 
oscillators, including frequency stabilized, 
sinusoidal, square wave, push-pull and cas- 
cade oscillators. 


Plate Voltage Control of Phantastron Fre- 
quency, (2 pages) 

Dy: CINE, edi bios Scieese p 73 
Two phantastrons are connected so that 
they each trigger the other at the end of 
plate rundown. This forms a free-running 
pulse generator circuit that will operate at 
about five pulses per second. Frequency is 





adjusted by control of the rundown start- 
ing voltage. The circuit is used, for exam- 
ple, in a data transmission decoder. 


Measuring Dielectric Constant Graphically, 
(2 pages) 

Pe eee ccc. sah aetetis a axe 76 
Dielectric constants may be measured ac- 
curately with a signal generator, slotted 
line and standing-wave indicator, rather 
than a more expensive dielectrometer. 
Graphs provided enable the dielectric con- 
stant of any low loss material to be found 
at X-band. 
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Self-Adaptive Filter Finds Unknown Signal 
in Noise, (3 pages) 

by C. V. Jakowatz and G. M. White . p 117 
After several random repetitive signals, 
the automatic system forms a memory of 
the signal. As the signal shape slowly 
changes, the memory is altered according- 
ly to create an optimum filter. The wave- 
form generator which provides signals at 
random times is also described. 


Designing Tunnel Diode R-F Amplifiers, 
(4 pages) 

by E. D. Long and C. P. Womack .. p 120 
Shorted quarter-wave filter made in strip- 
line is combined with a tunnel diode am- 
plifier to make a miniature r-f amplifier for 
an airborne receiver. It has insertion gain 
up to 25 db with very low noise figure. 
— and design methods are de- 
tailed. 


Combining Remote Radars on a Central Dis- 
play, (2 pages) 

ee OR. SE eee p 124 
Discusses the requirements of a system 
which brings the signals from three radars, 
via wideband data links, to a central con- 
trol point. The signals are electronically 
combined and presented as a single map 
on a ppi tube, coordinating the intercep- 
tion of aircraft. 


Patterns in Thin Films Make Fast Nonde- 
structive Memories, (3 pages) 

DOG. We sci ceonsdscseaeons p 126 
Studies of domain behavoir, as photo- 
graphed by the Kerr magneto-optic meth- 
od, show that single irreversible domains 
can be formed within thin magnetic films. 
This permits the storage of binary infor- 
mation. Concept can be the basis of a non- 
destructive memory operating at rates ex- 
ceeding 10 Mc. 


Resins for Embedding Electronic Packaging, 
(3 pages) 

apts; ao NE oc sinomineandcos p 130 
Tables describe resin fillers and their ef- 
fects on the electrical, physical and envi- 
ronmental resistance characteristics of em- 
bedding resins. Effects of environmental 
extremes on epoxies, polyesters, polysul- 
oe silicones and foams are also tabu- 
ated. 


Root-Mean-Square Sensing in Voltage Regu- 
lators, (2 pages) 

DYER is, EMI: a visauls stasis septs 133 
Direct voltage proportional to rms value of 
chopped sine or square waves is obtained 
from self-biased linear rectifier circuit in- 
termediate in action between average and 

eak rectifiers. Close regulation over wide 
lead or temperature range is obtained. 


Transistor Amplifier Slide-Rule Calculator, 
2 pages) 
a tM iis aca xe assed ai Dies p 136 
With this calculator, power input and out- 
put, transformer ratios and other transistor 
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amplifier data can be readily determined. 
The components of the calculator are 
printed on a single page so the reader can 
se them out and assemble his own slide- 
rule. 
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Semiconductor Strain Gages Offer High Sen- 
sitivity, (3 pages) 

BG Fes POM: bsissicceecckesiwies p 43 
Single crystal silicon strain gages provide 
sensitivities 10 to 100 times greater than 
metallic devices. Gage factors for various 
crystal orientations of silicon are presented 
and temperature variations detailed. Basic 
strain-measuring circuits are included. 


Phantastron 
(2 pages) 

DY C: IORI goo dic cscenws p 46 
Conventional pentode phantastron action 
depends on partition of cathode current 
between plate and screen grid. Since no 
transistor is equivalent to the pentode 
—— characteristics are simulated 
y current transfer between one or another 
transistor. Performance resembles that of 
the vacuum tube circuit. 


Circuits Using Transistors, 


Measuring Thicknesses 
Coatings, (3 pages) 
| ee eer eer 48 
Two meter instruments, one for the 
ratory and the other portable, make accu- 
rate, nondestructive thickness measure- 
ments of paramagnetic coatings and plat- 
ings on nonmagnetic bases. The coating 
creates imbalance in a field, yielding out- 

put voltage proportional to thickness. 


of Paramagnetic 


Simulator Tests Radar Tracking Systems, 
(3 pages) 

by GO: DB. MENON. odie see p 51 
Missile and aircraft radar target simulator 
uses in-flight recordings of radar signals. 
When played back through simulator, sig- 
nals permit precise ouleaien of radar 
ee performance of airborne equipment 
under dynamic target conditions. 


Medical Electronics Part III: Therapeutic 
Devices, (7 pages) 

De We eR sh coco eeess p 54 
A survey of electronic and nucleonic equip- 
ment and techniques used for medical 
therapy and surgery. Topics include treat- 
ment or surgery with x-ray, radiation; ul- 
trasonics, diathermy and with heart stimu- 
lators and other devices. 


Common-Mode Rejection in Wideband D-C 
Systems, (2 pages) 

Tay C= eee p 61 
Two wideband d-c amplifiers are used to 
give a differential amplification channel 
with common-mode rejection of 130 db. 
The second amplifier cancels the common- 
mode voltage. One important use is in data 
acquisition systems. 


MARCH 3, 1961, ISSUE 


Designing Thin Magnetic Film Memories for 
High-Speed Computers, (3 pages) 

ee eer rea p 39 
Thin film memories are produced uniform- 
ly by vacuum deposition in a magnetic 
held. A ical package of 16 memory 
planes with printed conductors stores 
2,560 re equivalent to 320 eight-bit 

ri 


words. A driving circuit is also described. 


Direction Finder Helps Recover Discoverer 
Capsule, (4 pages) 
by A. T. lit Peter adc te Cad aie AiG p 42 
Acting as a long-range target acquisition 
system, the direction we ocates reenter- 
ing satellite capsule within a 70-degree 
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sector and from 50,000 feet to sea level. 
Outputs of two Yagi antennas appear side- 
by-side in a visual indication of signal 
source direction. 


Logic Combines Tunnel Diodes with Transis- 
tors, (2 pages) 

Oe Wa oad teicn in tance ees p 46 
Tunnel diode switching speed and transis- 
tor isolation capabilities are combined, 
yielding logic circuits with switching speeds 
of 0.7 nanoseconds. AND and OR circuits 
and typical input and output waveforms 
are given. 


Designing Chopper-Stabilized Operational 
Amplifiers, (3 pages) 

Bae BE PA ho 5 oc a cc onise cae p 48 
Design procedures and practical circuits 
are given for chopper-stabilized, transis- 
tor, operational amplifiers for such applica- 
tions as airborne controls and mot ana- 
log computers. 


Probe Identifies Cable Wiring, (1 page) 

Se eae errr 
The desired wire of a multiconductor cable 
is connected at one end to ground and at 
another point to an a-c source. The mag- 
netic probe locates the wire by sensing the 
current in it. Pickup is amplified to ener- 
gize indicator relay. 


Epitaxial Process Improves Transistor Char- 
acteristics, (2 pages) 

Be Wie Ere ME ac ctv odes se ce cs p 52 
Incorporating the epitaxial process in pro- 
duction of mesa transistors improves char- 
acteristics. The epitaxial mesa is described 
and comparative tests of epitaxial and pre- 
mium-quality conventional mesa transistors 
are detailed. 


Electromechanically-Scanned Trough Wave- 
guide Array, (4 pages) 

by W. Rotman pal Maestri ...... p 54 
Electrical characteristics of a trough wave- 
guide are altered to yield a 50-degree scan. 
Motor-driven obstructions are introduced 
into the waveguide so that propagation of 
— is changed from a nonradiating to 
a radiating mode. 


Optically Projecting Data on a Cathode Ray 
Tube, (2 pages) 

ee ere core .. p 58 
Maps or grids are obliquely projected on 
to the face of a radar display cathode ray 
tube so that they appear to be in the same 
plane as the oe es surface. Map slides 
are predistorted, to compensate for projec- 
tion distortion, by photographing them on 
a dummy crt. 
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Solid-State Modulators for Infrared Commu- 
nications, (5 pages) 

by P. W. Kruse and L. D. ewer 

5 indent eae acetacatarare ataiata Malaise aiken ess p 177 
Gun-like infrared transceivers provide se- 
cure, reliable, highly directional voice com- 
munications. Principle of free-carrier ab- 
sorption by semiconductors can be extend- 
ed to optical space communications and 
other applications. Infrared absorption of 
germanium is modulated by the micro- 
phone signal, modulating the infrared 
transmitted. An infrared detector in the re- 
ceiver modulates the output. 


Engineering Highlights of the 1961 IRE Con- 
vention, (4 pages) 

Pn hy, CUTE ES RTE TNC p 182 
Papers reviewed cover developments in 
laser radar, antennas, tunnel diode circuits, 
semiconductor filters, solid-state display 
devices, depletion-layer ultrasonic trans- 
ducers, thermoelectric spot cooling, photo- 
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electronic reconnaissance system, gallium- 
arsenide transistors and microminiature 
packaging. 


Coupling Circuit Extends Magnetic Recorder 
Response, (2 pages) 

by G. N. Johnson, W. R. Johnson and J. T. 
erro rer corr p 186 
Unusual coupling circuit between the re- 
a em and preamplifier extends the 
ow-frequency response of a video tape re- 
corder. A separate low-frequency amplifier 
and a recording head divided into low- 
and high-frequency components handle 
signals. Modifications to the tape drive me- 
chanism reduce wow and flutter to below 
0.1 percent. 


Frequency Conversion Technique Improves 
System, (3 pages) 

by W. C. Hollis reer p 188 
Space vehicle tracking preamplifier incor- 
porates a parametric amplifier to lower the 
system noise figure below 2 db. Signals of 
225 to 260 Mc are raised in frequency to 
X-band in a varactor up-converter, ampli- 
fied and down-converted. 


Using Time-Compression Techniques in Dig- 
ital Correlation, (3 pages) 

by M. Rosenbloom ............... p 191 
Digital circuits take incoming and refer- 
ence signais, speed them up and compare 
them in a correlator. The techniques, chief- 
ly delay line time-compression can be used 
in many types of signal processing, includ- 
ing sonar, loran, fone telemetry, spectrum 
analysis. Signals are compressed for real- 
time operation with no loss of information. 


Ultrahigh Frequency Doubler Circuit Has 
Broad Bandwidth, (2 pages) 

bgt BOs. Sak ceckx oss Bend an p 194 
Stability and bandwidth of a 650-Mc doub- 
ler is improved by using a combination in- 
put quarter-wave coaxial cavity and output 
»late rectangular cavity. This design gives 
a interference between cavities and uti- 
lizes the optimum mode. 


Measuring Human 


Work Performance, 
(2 pages) 
by J. Goldman and D. K. Ross ..... p 196 
Ultrasonics are used for time and motion 
studies, fatigue analysis, medical studies 
and to design work for the physically 
handicapped. Acoustic energy from a 
transducer on the body member is trans- 
mitted to three microphones placed in mu- 
tually-perpendicular axes. Three-dimen- 
sional information is obtained for accelera- 
tion, displacement and velocity of each 
motion of the member. 
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Beam Maser for 3 Millimeters Uses Hydro- 
gen Cyanide, (5 pages) 

by F. S. Barnes and D. Maley ...... p 45 
Operating principles, design, fabrication 
and assembly of a 3-mm, 88-Gce hydrogen 
cyanide maser are detailed. It is used in 
studying a 3-mm Fabry-Perot interferome- 
ter, which may lead to evaluation of mole- 
cular transitions at 0.1 mm, where equip- 
ment is unavailable. Possible applications 
include precision frequency standard, high- 
frequency power source and low-noise am- 
plifier. The poisonous HCn is chemically 
generated as needed. A collimator grid 
forms the beam. The interferometer is also 
described. 


Storing Complete Decimal Digits with One 
Clock Pulse (4 pages) 

be Ar AS OR 65 5 Fate dkcew 50 
Computer storage technique is based on 
time of magnetization of ferrite cores. Four 
cores store any decimal digit with only one 
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clock pulse. Magnetization time is propor- 
tional to number of turns in the coils for 
each coil. The coils and circuitry are ar- 
ranged so the core storing the highest num- 
ber is automatically switched before the 
next lowest core can be magnetized, and so 
on. Switching time of a laboratory model 
is 0.4 microseconds per unit and five mi- 
croseconds per digit. 


How to Measure Phase at High Frequencies, 
(3 pages) 

by Y. P. Yu p 54 
Two classes of instruments are described, 
those that measure signals up to 500 Kc by 
squaring and averaging and those that 
measure at higher frequencies by nulling 
and comparing with a precision phase 
shifter. Emphasis is on the latter, describ- 
ing several instruments for ranges up to 2 
Ge. Phase delay is compared with a con- 
tinuously variable delay standard. 


re 


Wideband Transistor Preamplifier Handles 
Low-Resistance Transducers, (3 pages) 
POUR OOS en eran iny 
Amplifier is desi 
signals, such as those from magnetic heads 
and reluctance pickups, which are charac- 
terized by an equivalent signal of a few 
millivolts and an internal impedance (of 
the generator) of a few hundred d-c ohms. 
e circuit provides gain constant to with- 
in 3 db over a range of 10 cps to 1 Mc. 


Modifying a Telemetry System for Balloon- 
Borne Neutron Detection, (4 pages) 

by L. Hillman and R. C. Haymes ... p 60 
Conventional meteorological radiosonde is 
modified by addition of two f-m subcarri- 
ers. Unique Geiger counter arrangement 
permits detection of primary neutrons. 
Neutron counter tube output activates sub- 
carrier oscillators which frequency-modu- 
late the r-f carrier. A-m component is re- 
moved from f-m by novel gating circuit in 
ground receiver. 


Two-Stage Sine-Wave Clipper, (1 page) 

A ee ee Pp 
Clipper circuit using six silicon diodes and 
two resistors produces good quality sine 
waves. Output is flat-topped within two 
percent and ratio of rise time to half-peri- 
od is 0.5 percent. 


Nomogram Determines Probability of De- 
tecting Signals in Noise, (1 page) 

by D. E. Bailey and N. C. Randall ... p66 
Nomogram is a semiempirical solution to 
the integral equation relating detection 
threshold, noise figure and detection prob- 
ability for receiving systems. 
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Electroluminescent Display and Logic De- 
vices, (5 pages) 

eh AOE... Shea a Snaeinn aes’ p 31 
Photoconductive and_ electroluminescent 
techniques are combined in a group of de- 
vices that can be used for visual readouts 
and displays and for complex logic circuit 
elements. Associated circuitry, details of 
alphanumeric elements, large trackin 
boards, translators, code converters an 
decoders, bistable memories and types of 
phosphors used are among topics reviewed. 


Tunnel Diode Pulse Compressor Preserves 
Superimposed Signal, (4 pages) 

by A. A. Clark and W. H. Ko p 36 
Simple tunnel diode circuit compresses a 
video pulse by 6 db while preserving small 
signal perturbations superimposed on the 
pulse. Three tunne] diodes in cascade are 
used to get 12 db compression. Theory and 
experimental results are covered. 


R100 


Long-Wire Antenna for Meteor Burst Com- 
munications, (3 pages) 

by D. K. Reynolds and J. M. Bartle- 
0 Pane SRLENA Doerr me PC AT 
An unusually simple antenna system is 
suitable for radio communications in the 
30-100 Mc region. Signals are propagated 
along paths established by reflections from 
rood 9 meteor trails in the outer atmos- 
phere. Advantages of the antennas over 
Yagis generally used are reviewed as is the 
role of antennas in meteor burst systems. 


Pulse Commutator Simulator Uses Magnetic 
Logic Elements, (3 pages) 

by J. Porter p 43 
A PAM/PDM commutator simulator simu- 
lates the output of a telemetering commu- 
tator, enabling ground station equipment 
testing without commutator wear. Circuitry 
is given for a 28-channel, 30-pulse system, 
but techniques are applicable to other sys- 
tems and pulse groups. Magnetic shift reg- 
isters are used as synchronous or ring coun- 
ters. 


Collecting Data from Live Missiles in Flight, 
(4 pages) 

by R. C. Wright p 46 
Telemetering system small enough to go 
into operational missiles is silent unless ab- 
normal conditions are detected. Data and 
missile event commands are displayed on 
an oscilloscope. Free-running multivibrator 
32-channel scanner encodes data into sin- 
gle pulse-coded signal for transmission over 
a single subcarrier channel. 


Measuring Semiconductor Junction Capaci- 
tance, (1 page) 

oe Oe a ee, EE Eee p 50 
Diode or transistor junction capacitance 
can be measured by meter, reactance 
drop method or modified L-C meter. Meth- 
ods and advantages and disadvantages of 
each test are described. 


Calculating Transformer Coupling Coeffi- 
cients, (1 page) 

by D. E. MacLaughlin and Herbert F. Spirer 
Pee ee Oe ee er. p 52 
Q meter or grid dip meter measures reso- 
nant frequencies of r-f transformers. These 
values are applied to nomograph to find 
the coefficient. Graphs for high and low 
values of the coefficient are given. 
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Cooling Transistors with Thermoelectric Ele- 
ments, (3 pages) 

by J. R. Fortier and C.S. Thompson . p 43 
Thermoelectric coolers can be used for lo- 
cal cooling of hot transistors with little ad- 
ditional increase in chassis mass and vol- 
ume. The coolers remove approximately 
2.5 times more heat than stagnant or slow- 
moving air. Transistors with a normal maxi- 
mum temperature of 135 C may be used 
at 150 C and 175-200 C transistors may be 
used at 200-250 C. Principles and ets 
on transistors operating above and below 
normal maximum junction temperatures 
are discussed. 


Designing Amplifiers with Nonlinear Feed- 
back, (4 pages) 

ORE OS eee ar eee p 46 
Nonlinear elements in a transistor ampli- 
fier provide exponential response and in- 
crease dynamic range. Various techniques 
useful in high-gain amplifiers, such as those 
used in null detectors and radar receiver 
video sections, are discussed. Largest to 
smallest signal voltage ratio handled by an 
amplifier is 100,000 to 100 million. The am- 
lifier is non-saturating and will tolerate dis- 
tortion at large signal levels. 


Electronic Signalling for Experimental Mon- 
orail, (2 pages) 

DU. SUED cp oecweises se ets eeanies 
Experimental French monorail train is 
hung from rubber-tired wheels, preventing 
conventional signal methods. Photocells, 
radiation monitors, transistorized oscillators 
and frequency-selective receivers kee 
track of train movements and activate ca 
signals or brakes. 


Using Epitaxial Transistors in Switching and 
R-F Circuits, (2 pages) 

es Oat | SREP MRED eer re eee p 52 
Silicon epitaxial transistor offers low satura- 
tion voltage, linear characteristics at low 
voltage and reduced switching time in 
switching circuits. Practical circuits, for 
commercial and military temperature 
ranges, of high-speed computer NOR gates 
and flip-flops and vhf amplifiers are given. 


Hybrid H-Guide Feeds Flush-Mounted An- 
tennas, (4 pages) 

bysGoON; VOM é<coes deca ceies p 54 
Two-dimensional array of slot radiators is 
excited by a hybrid H-guide mode. The 
antenna is simple, can be flush-mounted 
has inherent monopulse characteristics and 
can be used in the millemeter region. Such 
an antenna has been operated at X-band. 


Moving Target Simulator Tests Tracking Ra- 


dars, (2 pages) 

by K.. 1. Chapman SS ni ee p 58 
Test set for automatic tracking radars gen- 
erates many kinds of moving target radar 
echos. Signal strength is variable, permit- 
ting tests of weak echo sensitivity or agc. 
The echo can be made to move at any 
— in any direction. The simulator can 
also be used as a signal generator to trace 
signals in the receiver. 
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Determining Electron Density and Distribu- 
tion in Plasmas, (5 pages) 

OA: ia oko h ea se eae whi p 71 
Microwave interferometer systems deter- 
mine electron density and distribution in 
low-temperature, magnetically-contained 
plasmas. After discussion of transmission 
and measuring factors, signal measuring 
and amplifying circuits for oscilloscope dis- 
play are given. The interferometer is being 
used in thermonuclear studies, but may be 
used to study missile wakes and microwave 
components containing ionized gas. 


PIN Diodes Control Shorted Stub, (2 pages) 

ee: ee er eer P 76 
Triple stub tuners, used to match any load 
to a transmission line over a wide range of 
carrier frequencies, require three variable 
shorted stubs. Stub length changes when 
the frequency changes. Pin diodes elec- 
connie control stub lengths in finite 
steps with little or no loss. A design for 225 
to 400 Mc is given. 


Fabricating Thin-Film Resistors, (3 pages) 

Ce a rer errr p 78 
Thin-film resistors must compromise resis- 
tance, wattage and accuracy. The concept 
of ohms-per-square calculation is presented 
and characteristics of Karma and chrome 
films are described in table and curves. 
Derating for high-temperature operation is 
also discussed. A typical circuit is designed 
step-by-step. 


Designing Avalanche Switching Circuits, 
(7 pages) 

CAR er I Sis org tee canwe aan 81 
High-power, high-speed switching can be 
obtained from transistors operated in the 
avalanche mode. Avalanche operation is 














received and a criteria for selecting tran- 
sistors with this property is developed. The 
basic avalanche circuits and factors influ- 
encing design and application are dis- 
cussed. Included is a test circuit for deter- 
mining avalanche characteristics. 


Improving Rectifier Circuits, (1 page) 

by G. F. Montgomery, ...........+: p 
Conventional half-wave and voltage doub- 
ler rectifier circuits are modified by an in- 
ductor-input filter. The modifications re- 
duce peak rectifier current and improve 
load-voltage regulation and smoothing. 


Design Charts for Low-Frequency Antenna 
Efficiency, (2 pages) 

by G. J. Monser p 
Two nomograms help estimate the conver- 
sion efficiency between transmitter power 
and radiated power for low-frequen- 
cy transmission systems. The nomograms 
solve for radiation resistance and efficien- 
cy of short monopole antennas up to 0.1 
wavelength. 
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Microwave Swept Receiver Uses Zero Inter- 
mediate Frequency, (5 pages) 

Ae ee. 8 a p 59 
Swept-frequency receiver, for solar radia- 
tion research at 2 to 4 Ge, exhibits high 
sensitivity and extreme gain stability with 
time. The use of zero frency i-f eliminates 
the image rejection problem, improves the 
noise figure and permits the use of simple 
video i-f amplifiers. While the current ap- 
plication is at S-band, techniques are ap- 
plicable to higher bands, range radar, 
ICBM detection and systems needing wide- 
band, low-noise, stable receivers. 


Complementary Transistors Simplify Modula- 
tor Design, (4 pages) 

by J. E. Grau and B. F. Humbel .... p 64 
Modulator with complentary npn and pnp 
transistors needs only one transformer, low 
power and no special power supply volt- 
ages. It has both carrier and signal sup- 
pression at the output, gain greater than 
3 db and high linearity. Autom in- 
clude teletype systems, speech scramblers 
and ssb transmitters. 


Pickup Devices for Very-Low-Frequency Re- 
ception, (2 pages) 

by G. C. Monser p 68 
The Hall effect is used to receive informa- 
tion transmitted at 10 cps to 10 Ke. The 
Hall device is compared with loop and 
whip antennas nt over the same fre- 
quency range. 


Evaluating Radio Receiver Susceptibility to 
Interference, (5 pages) 

by B. T. Newman, H. Cahn and R. Keyes 
PE Pe re eee p 70 
Test equipment and procedures compare 
the abilities of a-m, f-m and ssb voice com- 
munication receivers to function in a 
crowded or artificially-jammed spectrum. 
Standards are based on an ideal receiver 
with easily defined characteristics of selec- 
tivity, dynamic amplitude range, depres- 
sion, impulse suppression and audio re- 
sponse. 


A-C Controlled Half-Cycle Magnetic Ampli- 
fier, (3 pages) 

by E. Van Winkle p 75 
Four self-saturating elements, each consis- 
ting of a core and a rectifier, are combined 
with a transistor preamplifier to provide a 
jet fuel flow indicator system circuit. In 
servomotor applications, the circuit offers 
a-c control, i time constant and good 
output waveform. 
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Stabilized Delay Circuit Provides High Ac- 
curacy, (2 pages) 

by C. K. Friend and S. Udalov . p 78 
Timing error sources are minimized in this 
solid-state, voltage-controlled timing delay 
generator. The sawtooth generator func- 
tion is incorporated in the gate generating 
circuit. Time delay accuracy is bett-r than 
0.7 percent, stability is better than 0.2 per- 
cent of full scale over a temperature range 
of 24 C. Applications include radar range 
tracking. 
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Optical Ranging System Uses Laser Transmit- 
ter (3 pages) 

by M. L. Stich, E. J. Woodbury and J. H. 
bn Ee SE Oe ry he eee p 51 
Coherent light beam from ruby maser pro- 
vides optical radar (Colidar) range of two 
to three miles from breadboard model. 
Monochromatic emission enables receivers 
to discriminate, through filters, between 
signals and sunlight noise. This allows long- 
distance ranging in the daytime. The sys- 
tem transmits with an angular benseeslill 
of one minute of arc. 


Prepunched Cards Test Data-Link Modules 
(4 pages) 
by W. Mergner and J. A. Paschall ... p 54 
Designed for use by relatively unskilled 
personnel, this tester performs dynamic go- 
no-go tests on some 180 removable modu- 
les of Air Force date link equipment. Card 
punches direct switching of test inputs, de- 
tecting and evaluating circuits. Proper in- 
dicating lamp patterns and meter readings 
for each m as are printed on the cards. 
Faults can be traced to a particular com- 
onent. Operation for typical logic modu- 
ie is detailed. 


Designing Low-Current Thermoelectric Cool- 
ers (3 pages) 

by R. M. Jepson and G. G. Messick .. p 58 
Advances in thermoelectric materials ena- 
ble Peltier coolers to operate at low cur- 
rents and voltages. Procedures for deter- 
mining device configuration and for calcu- 
lating device parameters are illustrated by 
tracing the development of a three-stage 
cooler for an infrared detector cell. 


Measuring Frequency Stability of Pulsed Sig- 
nals (5 pages) 

by R. H. Holman and R. B. Shields . p 61 
Short-term frequency stability of pulsed 
r-f systems is measured without synchroni- 
zation or reference to a signal source. The 
tester operates on the principle that insta- 
bility results in pulse-to-pulse phase varia- 
tion. The phase of a received pulse is com- 
pared, via stalos and bipolar detectors, 
with the remembered phase of a previous 
pulse. 


One-Transistor Single Shot (1 page) 

by T. F. Heiting 
Components r 
tivibrator can be reduced by 50 percent 
with a circuit employing a transistor, induc- 
tor, Zener diode and lesser components. 
Not necessarily cheaper, circuit may be 
more reliable and simpler to manufacture 
than conventional types. 


Predicting Spurious Transmitter Signals 
(3 pages) 

ee Oe Oe p 68 
Spurious signals that may be produced by 


an initial r-f transmitter design must be ac- 
curately predicted so that interference can 
be avoided. Determining interference from 
cascaded amplifiers and multipliers in- 
volves not only driving frequency, but 
harmonics and mixed spectrums as well. 
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Tabular approach greatly reduces the cal- 
culations needed for guolietiot. 
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Computers Today (32 pages) 

by F. Leary p 63 
Special report surveys the computer indus- 
try and associated technologies. Among the 
topics discussed are applications and capa- 
bilities of present-day equipment, design 
trends, systems development for informa- 
tion processing, retrieval, communications 
and automatic industrial process control. 
Research and engineering of new forms of 
logic, new materials and components, im- 
portant advances in systems design, heuris- 
tic research, ann agp systems and 
polymorph or multiple computers are 
stressed. 


Designing Printed-Circuit Spiral Antennas 
(5 pages) 

by J. J. Wolfe and R. Bawer ........ p 99 
Dual-arm Archimedean spiral antennas are 
used as airborne uhf transmitting antennas 
and for other applications requiring com- 
pact design. The article describes such de- 
sign considerations as effects of spiral and 
cavity diameters, cavity depth, spiral rate 
of growth, spiral type, took structure and 
antenna performance criteria. A balun feed 
design is also reviewed. 


Simulating War Games with Analog Comput- 
er (4 pages) 

Bee V3 Ei CON oo 6 cicen cece ces p 104 
Computer simulates a flight of six airplanes 
independently maneuvering to attack a 
target, as defense command responds to 
simulated radar target information. The 
operator feeds maneuver controls to the 
computer, which produces signals repre- 
senting the attackers’ range, elevation and 
azimuth. 


Improving Gain Control of Transistor Ampli- 
fiers (3 pages) 

by J. S. Brown p 108 
Transistor characteristics and temperature 
sensitivity make age difficult to use in tran- 
sistor amplifiers. However, if each amplifier 
stage is given an agc loop through an elec- 
tronic attenuator, stability and noise figure 
are improved. The technique is illustrated 
in a three-stage i-f amplifier for a double- 
conversion superheterodyne receiver. 


Binary-to-Decimal Display Uses Magnetic 
Stepping (3 pages) 

by R. J. Miller p 111 
Any number of binary digits are converted 
to their scaled decimal equivalent. The 
binary signal is converted so that in each 
decade a bit is represented as only one of 
10 possible selections. The signal then de- 
termines position of a decimal display 
wheel which is essentially a synchronous 
motor. Each wheel operates independently. 


Tandem-Transistor Circuit Regulates Fluo- 
rescent Lamp (2 pages) 

by L. L. Blackmer and A. T. Wright . p 114 
Light output of a hot-cathode fluorescent 
lamp is kept linear with current by a dim- 
mer circuit which modulates the d-c input 
at varying rates. This permits continuous, 
automatic luminance control for photogra- 
phic printing. 
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Solving Design Problems in All-Magnetic 
Logic (6 pages) 

by U. F. Gianola p 61 
Surveys theory and developments in all- 
magnetic shift registers and other logic cir- 


R101 











cuits, discussing various techniques of 
obtaining gain, directionality, transfer, 
switching, readout and other functions. 
Emphasis is on synchronous sequential us- 
ing toroidal and multiapertured coves 
made of rectangular hysteresis loop mate- 
rials, A resume of thin-film approaches is in- 
cluded. 


Digital Voltmeter Employs Voltage-to-Time 
Converter (3 pages) 

by B. Parker and M. McMahan .......p 67 
Input voltages are converted to output 
ae proportional to input amplitude. 
Output pulses gate a series of 50 Ke clock 
pulses whose number is proportional to in- 
put voltage. The number of pulses are 
counted and displayed. 


Three-Phase Static Inverters Power Space- 
Vehicle Equipment (4 pages) 

by R. J. Kearns and J. J. Rolfe ...... p 70 
Solid-state inverter develops three-phase, 
400-cycle, 115-volt a-c at 500 watts full 
load, from an input of 22 to 29 vd-c. The 
sinewave is obtained from a quasi-square 
wave developed by pulse-width modula- 
tion. Silicon pone rectifiers are used in 
the power switching output stage. 


Tunnel Diode Curve-Tracer Is Stable in Neg- 
ative Resistance Region (2 pages) 

by J. A. Narud and T. A. Fyfe ...... p 74 
Bridge configuration and a low-inductance 
test jig enable the instrument to trace the 
complete characteristics of tunnel diodes 
having a large negative-conductance-to-ca- 
pacitance ratio. Diode instability has in the 
past prevented curve tracing in the nega- 
tive resistance region. 


Cooling Transistors with Beryllia Heat Sinks 
(3 pages) 

SR e.g ee re p 76 
Properties of representative heat sink mate- 
rials are tabulated to show the relative ad- 
vantages of beryllium oxide. The ceramic 
is a good electrical insulator, an excellent 
heat conductor and withstands severe en- 
vironments. Heat sink design is reviewed. 


Digital Control Uses Unijunction Transistors 
(2 pages) 

Rh Ee COTE EET p 79 
Because they are bistable, unijunction 
transistors can replace many conventional 
components in switching circuits, reducing 
package size and maintenance. Applica- 
tions in readout and control circuits are dis- 
cussed. Circuits are given for a ring count- 
er, motor pulse generator and pulse shaper. 


How Surface Waves Propagate Along a Di- 
electric Sandwich (1 page) 

Pl: ROE OS cnc cs oe eke p 82 
Equivalent transmission line circuits are 
given for the propagation of surface waves 
along a dielectric sandwich lying on a 
ground plane. A sample problem and 
graphical solution are included. 
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Glow-Tube Programmer Controls Neutron 
Experiments (3 pages) 

De de. WN  PORION oo os oe eS a os os ie p 65 
Circuits employing multielement glow 
tubes and transistors form program switch- 
es. The tubes can be cascaded to provide 
more than 10 functions. Operation of a 
neutron diffractometer is reviewed and the 
circuit for the instrument’s automatic pro- 
gramer and printout control is given. 


Three-Dimensional Core Memory Stores One 
Million Bits (4 pages) 

by C. A. Allen, G. D. Bruce and E. D. Coun- 
SR a eS eae 68 

Storage unit handles 16,384 words, each 72 
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bits long, by a three-dimensional word se- 
lection and read process. Design considera- 
tions and readout and drive circuits are giv- 
en. Merits of selecting a desired word by 
two-dimensional or three-dimensional tech- 
niques are outlined. 


Sensitive Microwave Radiometer Detects 
Small Icebergs (4 pages) 

by T. V. Seling and D. K. Nance .... p 72 
Icebergs and sea water absorb microwave 
energy at different rates, have different 
coefficients of reflectivity. By using the con- 
cept of apparent temperature to detect the 
difference, small icebergs that are invisible 
to radar can be located. The technique has 
other applications and can be used to make 
radiographs. An experimental unit operat- 
ing at 9 Ge could ~ distinguish between 
ships and icebergs. 


Monostable Pulse Generator Employs Zener- 
Diode Clamp (2 pages) 
ote oS, ee ee p 76 
Two-transistor circuit with low output im- 
dance L geo output pulses of known 
ength and amplitude when triggered with 
positive or negative external pulses. Diode 
voltage is set according to amplitude de- 
sired. Under some conditions of load or 
supply voltage, the circuit does not require 
the Zener diode. 


Solid-State Parallel-Mode Scanner Reads Sys- 
tem Physical Parameters (3 pages) 

by S. Thaler p 78 
Diode circuit monitors group of resistive 
type transducers in parallel, rather than 
serially. Any abnormal condition is shown 
on a servo indicator or vtvm. If transistors 
are substituted for diodes, the location of 
the active transistor, and hence the location 
re! the abnormal condition, can be indicat- 
ed. 


Transforming Resistance-Capacitance and 
Resistance-Inductance Networks (4 pages) 
hi S| eee re p 82 
Charts for canonic one-terminal-pair R-C 
and R-L networks minimize tedious trans- 
formation calculations. The charts cover all 
possible transformations of three-element 
networks and give the relevant equations. 
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Transmitting Facsimile Messages over Mete- 
or-Burst Paths (5 pages) 

by B. F. Gedaminski and W. G. Griffin, é. 
p 85 
Meteor-burst communications system trans- 
mits on real time at rates greater than 300,- 
000 bits per second during the brief life of 
a satisfactory meteor trail. This eliminates 
need for storage of partially-transmitted 
messages. The loveunl scatter system has 
a range of 1,000 miles and a long-term 
transmission rate averaging some 2,300 bits 
per second. It may be used for low-quality 
tv as well as photographs and text. 


Step-by-Step Design Techniques for Multi- 
layer Thin-Film Networks (4 pages) 

by W.N. Carroll and F. F. Jenny .... p90 
Thin-film passive networks and intercon- 
nections can reduce size and weight of as- 
semblies without appreciably increasing 
costs. The article describes design, mate- 
rials, deposition techniques and subsequent 
optimization of six iii (oR NOT, tran- 
sistor-resistor NOR, astable multivibrator, 
and a-f, i-f and r-f amplifiers). Topology of 
the 10-layer multivibrator is given layer- 
by-layer. 


Emitter Peaking Improves Video Amplifier 
Response (2 pages) 

POT 5 cscs ak seshis sues p 94 
Design of common emitter transistor video 


amplifiers is complicated by frequency de- 
pendence of input impedances. Emitter 
peaking improves response, linearity and 
stability and minimizes the effects of vary- 
ing or different transistor internal paramet- 
ers. Design equations for this type of cir- 
cuit and a basic circuit are presented. 


Voltage-Variable Capacitors Make a Relaxa- 
tion Oscillator (3 pages) 

by J. Lopez, S. J., po Brown ...... 
Resistance-inductance-capacitance, _series- 
resonant circuit using voltage variable ca- 
pacitors is powered by r-f energy. The cir- 
cuit has two stable states, switching as the 
input signal decreases below a critical mag- 
nitude. Two circuits are connected to form 
a square-wave relaxation oscillator with its 
frequency controllable between 15 cps and 
1.5 Ke. 


Transformer and Shunt Transistors Regulate 
D-C Power Supply (3 pages) 

DES. Tne cos eweuiteesten tein 99 
Shunt circuit produces witless: d-c 
with high efficiency. Since the transistor 
regulators are in shunt, they are not subject 
to short circuits or overloads. The load is al- 
so protected by a Zener diode sensing cir- 
cuit which feeds back a corrective signal to 
a constant voltage, ferroresonant transform- 
er. Operating principle of the transformer 
is reviewed. 


Vibrating Wire Probe Maps Magnetic Flux 
Fields (2 pages) 

ee ae ee p 102 
Fluxmeter probe requiring only a few 
square microinches of sampling area has a 
sensitivity of 0.004 mv per gauss and an ac- 
curacy of about three percent. It uses a sin- 
gle induction loop vibrated at 14 Kc in the 
magnetic field. 


Adjustable Clamp Circuit Shifts A-C Signal 
Level (1 page) 

by oO: HON sci cewswaises p 104 
Resistive load on two diodes, acting as posi- 
tive and negative clamps, is proportionally 
adjustable. The circuit can act as a positive 
clamp, a negative clamp, or can be set any- 
where between the two extremes by chang- 
ing the potentiometer setting. 
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Air-Traffic Terminal Controller Computes and 
Sends Instruction (5 pages) 

by R. Meuleman and S. D. Moxley, Jr. p 47 
The AN/GSN-11 air traffic control system, 
designed for high-density air terminal 
areas, can simultaneously control 18 air- 
craft arrivals and six departures. It com- 
putes landing approaches, based on radar 
surveillance of all aircraft in the area. 
Voice instructions are automatically select- 
ed and transmitted to pilots in order of pri- 
ority. 


Gas-Filled Ultraviolet Detector Warns of 
Fires and Explosions (4 pages) 

by D. H. Howling and R. C. Roxberry p 52 
Detector tube that exhibits a power gain of 
110 db has symmetrical electrodes, allow- 
ing operation on d-c or a-c. On a-c, the 
full gain inherent in gas amplification de- 
vices becomes available. Sensitive to ultra- 
violet, the tube can be used for communi- 
cations or a variety of alarm applications. 
A multitube fire alarm circuit is given. 


Carrier Phase Reversal Transmits Digital 
Data Over Telephone Lines (3 pages) 

a TS ois as oes censuses con P 56 
Telephone line bandwidth and other limi- 
tations are overcome by the method of 
modulating a 1,950 cps carrier signal. ONES 
are transmitted as a reversal of carrier 
phase and zeros are transmitted by leaving 


f 


le 


1- 
i- 


al 


i- 
of 


ES 


1g 


the carrier unmodulated. Timing informa- 
tion is derived from axis-crossing of the re- 
ceived signal. A special code ensures axis- 
crossing continuity and also carries sync 
pulses. 


Transistor Amplifier Controls Remote Appli- 
ances (1 page) 

be. Ta WOO cisievaiceicvewieccs p 59 
Originally designed for television set con- 
trol, this ultrasonic signal receiver is now 
used to control many other kinds of con- 
sumer ap liances. The seven-stage transis- 
tor amplifier contains a double-fulcrum re- 
lay which acts as a mechanical discrimina- 
tor, preventing triggering by stray noises. 


Interstage Design for Stagger-Loaded Ampli- 
fiers (4 pages) 

Ee ee errr p 60 
Butterworth stagger-tuned bandpass ampli- 
fiers avoid the bandwidth shrinkage which 
usually results from cascading amplifiers. 
The article describes a aeled for design- 
ing the interstage networks for Butterworth 
low-pass amplifiers which satisfy large gain 
and bandwidth requirements. It also de- 
scribes a seven-stage cascade. 


Evaluating Transmission Methods (2 pages) 

Dil J. Tks. VOMINOD a ote s cc orcs ces p 64 
Transmission methods, equipment, para- 
meters, applications, and military and com- 
mercial advantages and disadvantages of 
radiating and closed circuit communica- 
tions systems are tabulated. Data is or- 
ganized according to the various transmis- 
sion media used for vlf, 1-f, m-f, h-f, vhf, 
uhf, wire, cable and waveguide systems. 
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Deep-Ocean Velocimeter Aids Sonar System 
Design (3 pages) 

oe ee reer rrr. p 41 
Transistorized marine research instrument 
operates at maximum ocean depths. A su- 
personic pulse is fired through water along 
a fixed sound path. The received pulse is 
amplified and fed back to the generator, 
triggering the next pulse. The speed of 
sound in water is indicated by the pulse 
repetition rate. The instrument is battery- 
— and connected to the surface by 
cable. 


Staggered-Tuned F-M Discriminator Has 
Low Distortion, Wide Bandwith (2 pages) 

by R. Federman p 44 
This discriminator was designed for appli- 
cations in which linearity is important and 
some sensitivity can be sacrificed. Two sec- 
ondary tank circuits, tuned slightly above 
and below carrier frequency, cancel all 
even harmonics. Distortion is below 0.25 
percent for a frequency deviation of+ 40 
Ke from a center frequency of 12.6 Mc. 


Designing NOR Circuits for Maximum Reli- 
ability (3 pages) 

ee Se p 46 
All logical expressions in an entire digital 
switching system can be derived from a 
fundamentéz 1 pnp transistor resistor-coupled 
circuit operating in the saturated voltage 
mode. The author gives step-by-step meth- 
ods of designing for various worst-case con- 
ditions to ensure maximum reliability. 


Transistor Cascode Circuit Improves Auto- 
matic Gain Control in Amplifiers (3 pages) 
NS Se eee p 49 
Tuned I-f transistor amplifiers may shift in 
center frequency and bandwidth when age 
is used. Causes of shift are analyzed and a 
solution, a cascode stage which isolates 
changing transistor parameters, is given. 
Experimental amplifiers were constructed 
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to verify the analysis. A 10-Mc amplifier 
showed no shift over a 40-db range of age. 


Determining Phase Shift and Gain of Subau- 
dio Differential Amplifiers (4 pages) 

Be Ws Cs FG 5 oe See's Rec eewie nes p 52 
Analog techniques are used to generate dif- 
ferential quadrature voltages at subaudio 
frequencies. Alternate adjustment of null 
ratio and phase shift controls nulls an indi- 
cator. Measurement accuracy, on missile 
servo amplifiers, is better than one percent 
, null ratio and one degree for phase 
shift. 


Transistor Circuit Simulator (1 page) 

by A. R. Berding and R. H. Breedlove . p 56 
Considerable time can be saved in design- 
ing transistor class A amplifiers by con- 
structing an equivalent circuit which simu- 
lates transistor operation under varying 
conditions. The simulator determines ap- 
proximate bias point limits, a-c gain and in- 
put impedance. 


Letter Code Designations for Microwave 
Bands (1 page) 

by Bi: V. MONG odie ceccccess p 58 
The microwave band and sub-band letter 
designations are tabulated in order, alon 
with their frequency and inlenal 
ranges. The letter codes given are those 
which originated as military project security 
codes. These are generally accepted in the 
industry, but are not necessarily official. 
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Electronics in Europe (32 pages) 
by W. W. MacDonald 
Special report describes business and tech- 
nical trends in the European electronics in- 
dustry. Research and development activi- 
ties in the agencies and leading firms of 
England, France, West Germany, Holland, 
Italy, Sweden and Switzerland are re- 
viewed. New developments in instruments, 
communications equipment, radar, televi- 
sion, components, semiconductor devices 
and other fields are summarized. Business 
topics include the effects of the European 
electronics boom on exports, joint ventures 
and marketing methods, manpower prob- 
lems, technical education and salary scales. 


Modifying Vidicon Camera Chain for Slow- 
Scan Television Systems (3 pages) 
by F. F. Martin and C. T. Shelton .. p 101 
Slow-scan techniques permit relatively low- 
wer, narrow-band tv transmitters. With 
urther bandwidth reduction, telephone 
lines may be used. System analysis solves 
engineering problems, chiefly dark current 
increase and image erasure. An experimen- 
tal four-second scan system showed a res- 
olution of 250 lines. 


Semiconductors Improve Reliability of Steel- 
Mill Control Equipment (4 pages) 

OU EB. ROW sc cov taccecces p 104 
Environment-sensitive _electromechanical 
motor controls on a steel strip welding and 
coiling line are replaced with circuits em- 
ploying silicon controlled rectifiers, transis- 
tors and magnetic amplifiers. As opposing 
banks of photocells sense the depth of a 
loop in the steel, the speed of d-c age 
motors is regulated by changing their fiel 
current. 


Neon Diode-Resistor Matrix Controls Elec- 
tronic Typewriter (2 pages) 

Det Bie I no wevicccicusces cs p 108 
Control matrix in keyboard feeds thyratron 
clutch control. The clutch stops a rotating 
type wheel at the designated letter. Wheels 
with different type faces are interchange- 
able. Semiconductor devices may be used 
instead of a thyratron. 


Servo Filter and Gain Control Improve Au- 
tomatic Direction Finder (4 pages) 

SgOe We ME «vais ca ugansnads p 110 
T-12 airborne adf uses a fixed double-loop 
antenna, a sense antenna and resolver, 
rather than conventional rotating loop. Re- 
ceived signals are combined in a position 
servo system to indicate transmitter bear- 
ing. The synchronous servo filter separates 
the servomotor drive voltage from voice 
frequencies. Age provides uniform receiver 
response over a wide input range without 
clipping the signal at high modulation lev- 
els. 


One-Shot Gating Circuit Generates Sine- 
waves for Testing Counters (3 pages) 

DV MME icc cccaxdscdveisenues 
An accurately-known number of high-fre- 
quency sinewaves, for testing high-frequen- 
cy counters, are produced either one-time 
or repetitively by one-shot logic and gate 
control of the passage of bursts from a fre- 
quency generator. The logic circuit, actu- 
ated by a one-shot pushbutton, ensures ac- 
curacy of pulse generator output. Number 
of waves is controlled by pulse width ad- 
justment. 


Comparing Resistances with Oscillator and 
Oscilloscope (1 page) 

De A RAOURE. 6 occ. cuweotetcss p 118 
Known and unknown resistances and resist- 
ance-capacitance combinations are com- 
pared by observing their damping effect on 
a shock-excited oscillator. Measuring range 
is 100 ohms to 100 kilohms with accuracy 
of five percent. 
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Electrodynamic Loudspeaker Has Totally- 
Active Surface (3 pages) 

DOS Ter EO ons c S sea neaacakcccas p 49 
Radiating surface areas of this loudspeaker 
are true pistons. The bass piston is non-res- 
onant and pneumatically-coupled to a small 
driver; the treble piston has a distributed 
current-carrying winding in a magnetic flux 
sheet perpendicular to the wire direction 
and diaphragm motion. High-fidelity fre- 
parte § and transient response are re- 
ported. 


Heart-Sound Discriminator Simplifies Medi- 
cal Diagnosis (4 pages) 

Dept WOM oko dace satieassemenncaes p 52 
Complete heart cycle is recorded with 
a time reference. The recording is played 
through an analyzer with a gate self-syn- 
chronized to select only the sound of inter- 
est. The voltage pulse which occurs in the 
heart muscle at the start of a cycle is 
picked up, amplified and used as a trigger 
pulse. The system can be used for physi- 
cian training as well as patient examination. 


Microwave Isolator Combines Hall Effect and 
Tunnel Diodes (2 pages) 

by C. H. Hubbard, L. A. LoSasso and E. 
pe ere errr ere erie ee p 56 
Hall plate isolator gives a useful gain-band- 
width product of 200 to 300 Mc with avail- 
able tunnel diodes. A three-terminal plate, 
made of zinc-doped InSb and having an 
impedance of 25 ohms, eliminates the ne- 
cessity for impedance transformers and 
other limiting components. Circuit para- 
meters are adjusted by varying plate tem- 
perature with a thermoelectric cooler. 


Video Distribution Amplifier Eliminates In- 
terstage Transformers (4 pages) 

by H. H. Naidich p 
Automatic-gain-controlled video distribu- 
tion amplifier for facsimile handles high- 
level inputs and outputs over a bandwidth 
of 1.5 cps to 12 Mc. Distortion in the push- 
pull amplifier is cancelled by control and 
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differential amplifiers. Keyed clamping and 
positive and negative feedback are used in 
the age loop. The circuit can be used for 
television with minor modification. 


Multiaperture-Core Counters Give Nonde- 
structive Readout (3 pages) 

by W. R. Johnston p 62 
Single-stage binary counters with blocking 
oscillator action are connected in series, 
one counter driving the next. Nondestruc- 
tive readout allows the counter to function 
as a register. Slight modification converts 
the binary counter code to decimal for dis- 
play.In a typical application, missile guid- 
ance commands are delivered at appointed 
times. Ordinary cores can be used for de- 
structive readout. 


Crystal Biasing Improves Millimeter-Wave 
Detector (1 page) 

by K. Ishii and A. L. Brault 

Biasing a crystal diode detector economi- 
cally improves millimeter-wave detector 
gain. In a 73-Gc receiver, biasing improved 
gain 20 db, decreased the noise figure and 
raised sensitivity. This is a revival of a tech- 
nique used before electron tubes were in- 
vented. 


D-C Voltage Comparator Circuit Uses Tube 
and Transistor (1 page) 

by R. D. Valentine p 
Levels of sawtooth inputs with durations up 
to several minutes are compared with a d-c 
reference voltage. An output pulse is gen- 
erated when the two inputs coincide. A 
junction transistor is the switch in a regen- 
erative circuit which combines desirable 
features of both blocking oscillator and 
multiar circuits. 
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Medical Electronics Part IV: Prosthetic De- 
vices for the Senses (7 pages) 

by W. E. Bushor p 43 
Electronic aids for the hard of hearing, deaf 
and blind are reviewed, along with basic 
body processes for hearing and seeing. Top- 
ics include bone conduction, air conduction 
and tactile hearing aids; artificial ears and 
mastoids; sonic, ultrasonic, uhf, i-f, visible 
light and ultraviolet light guidance aids for 
the blind; reading machines and artificial 
eyes. 


Satellite Sounder and Telemeter Charts Iono- 
sphere Electron Density (4 pages) 

y S. Horowitz and L. Humphrey p 50 
Satellite-based radar indicates the electron 
density profile above the F-layer. For each 
transmitted pulse, two are received (ordi- 
nary and extraordinary). The instrumenta- 


tion discriminates between these two and 
traces them on a virtual-height-versus-fre- 
quency plot. Data is recorded and trans- 
mitted to ground on command. 


Controlled Rectifier Produces Quarter-Mega- 


watt Pulse Power (2 pages) 


by H. G. Heard p 54 


Size and weight are reduced in line-type 
modulators when solid-state components 
are used. Efficiencies are 92 to 95 percent. 


wave. A simple saturable reactor is placed 
in series with the load, or a magnetic am- 
plifier is used. Design of a typical 400 cps 
supply is traced. Data on core materials is 
also given. 


Four-Layer Diode Triggers High-Voltage 
Pulse Generator (2 pages) 

by N. C. Hekimian and P. M. Schmitz p 84 

—_ generator for electrographic _re- 


Circuits are given for a 250-Kw, 360-pps 
pulse modulator and its trigger generator. 
Silicon controlled rectifiers are used as 
switches. 


Random Pulse Generator Tests Circuits, En- 
crypts Messages (4 pages) 

by B. K. Eriksen and J. D. Schmidt .. p 56 
Shift-register pulse generator uses high- 
speed logic to produce complicated pulse 
sequences up to four billion bits long. The 
modulo-2 addition technique is improved 
to circumvent complexity and decrease 
components. These generators are suitable 
for data transmission system error rate tests 
and scrambling high-security communica- 
tions. 


Portable Propellor Flowmeter Determines 
Water Velocity (2 pages) 

by L. Molyneaux and J. M. Edington . p 59 
Designed for biological research, this flow- 
meter measures water velocities from one 
inch to six feet per second. The water driv- 
en propellor modulates a 15-Kce signal, 
which is demodulated, rectified and inte- 
grated to drive a velocity indicator. A de- 
tector circuit compensates for changes in 
water conductivity. 
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Radar-Computer Output Display Point-Plots 
Alphanumeric Characters (5 pages) 

by K. E. Perry and E. J. Aho p 75 
Calliscope (calligraphic oscilloscope) dis- 
plays computer outputs as labeled points 
ef written notations. The display rate for 
points and symbols is 13,500 per second. 
There are 64 electronically generated char- 
acters, formed by electron beam spot de- 
flection. A Fourier synthesis technique gen- 
erates X and Y voltage waveforms need- 
ed to form the characters. 


Designing Solid-State Inverters to Replace 
Sine Wave Sources (4 pages) 

by D. Levy 
Solid-state inverters can operate equip- 
ments requiring sinusoidal a-c, if the square 
wave output is modified to have the same 
rms and average values as the pure sine 


Designing 


cording uses a four-layer diode to discharge 
a capacitor through a pulse transformer pri- 
mary. Ouptut is 1 Kv at 10,000 pps. A tran- 
sistor lockout circuit prevents the diode 
from remaining conductive. The circuit is 
useful for high-voltage, low-current sup- 
plies with minimum peak-to-average power 
requirements. 


Microwave Transmission Line Measurements 


with a Sampling Oscilloscope (3 pages) 


by H. Halverson p 86 


When a pulse is launched down a transmis- 
sion line, a portion is reflected from discon- 
tinuities. A sampling oscilloscope may be 
used to interpret the reflection and deter- 
mine transmission line characteristic impe- 
dance, discontinuity, relative attenuation 
between cables and velocity of propaga- 
tion. 


Outside-Coil Magnetic Head Improves High- 


Frequency Recording (3 pages) 


by M. Camras and R. Sears 


p 89 
Magnetic tape recording head has its coil 
outside, permitting the air gap to be re- 
duced to microinches. The new design is 
suited to low-speed, megacycle recording 
with high tape packing densities. Develop- 
ment, performance figures and core mate- 
rials are discussed. 
Shunt 


Voltage Regulators 


(1 page) 


by M. Beebe 


Pp 

Equations given enable voltage regulators 
of the Zener diode reference or shunt 
transistor type to be designed for minimum 
circuit power dissipation if input and out- 
put voltage ranges and load current re- 
quirements are known. Optimum input 
voltage and series current liraiting resistor 
are determined under worst case condi- 
tions. 


Graphical Design Procedures for Maximally- 


Flat Microwave Filters (3 pages) 


by M. Chomet p94 


en microwave filters require a band- 
width of 10 percent or less, simplifications 
in the design equations permit graphical 
solutions. Charts tell how many resonators 
are needed to meet desired filter character- 
istics. 





